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TECHNICAL SPECIFICATION 



Parameters 



Frequency: 1 to 29. 9999MHz in 100Hz steps. 

Frequency Stability and 

Accuracy: Standard version (Racal Fast warm-up type 9400): 

(a) Frequency variation with temperature. 

+1 : 10 /°C over temperature range -10°C to +60°C. 

(b) Ageing. +5 : 10' over any 24 hour period / after 
30 days. 

Optional version (Racal Type 9420): 

(a) Frequency variation with temperature. 

+6 : 10 A over temperature range -10°C to +60°C. 

(b) Ageing. +5:10 over any 24 hour period, after 
30 days . 

Provision is made for the use of an external frequency 
standard. 



Modes of Emission: 



Power Output: 



Carrier Suppression: 



USB/LSB (A3A, A3J) 

Compatible AM (A3H) 

ISB (A3B) 

MCW (A2H, in USB or LSB) 

CW (A1 or A2J in USB or LSB) 

Optional: RTTY (FI) (tone shift keying in selected sideband) 

200mW max. into 50 ohm load. Power variation not more 
than + IdB over the frequency range. Power output is 
adjustable between 25mW and 200mW. 

The carrier levels related to modes are:- 



Unwanted Sideband 
Suppression: 



« 



(A3A) 




(a) -6dB± IdB (A3H) 

(b) -16dB ± IdB ) 

(c) -26d8 + IdB ) 

(d) Not less than -40dB (A3j) 

(el Tune -6dB + IdB (p.resefX ,: 

V 

■ <£*;• ' 

-feOdb relati ve to p.'fe.p. 

* 

> 



) relative to p.e.p. 

) 




MA. 1720 




/- 



Tech. Spec. 1 



Audio Input Level: 
Audio AGO. 

A.F. Response: 



In termodu lotion Products: 
Hum: 

Single Frequency 
Spurious Emissions: 

Harmonic Radiation: 

Inband Noise: 

Wideband Noise: 

Mute: 

RTTY Keying Input: 
Frequency Shift: 



Telegraph Distortion: 
CW/MCW/K eying Input: 
CW/RTTY Keying Rate: 
CW On/Off Ratio: 
Extended Control: 

Meters: 

*• 



Terminations: 










-30dB to +10dBm Into 600 ohm balanced, by preset 
adjustment. 

An audio input variation of + lOdB relative to an input signal 
between -20dBm and OdBm produces a change in output level 
not greater than 2dB. 

Standard Not greater than 4d8 below peak 

response from 300Hz to 3000Hz. 

Optional Not greater than 4dB below peak 

response from 300Hz to 6kHz. 

Better than -50dB relative to either one of two equal tones 
in a standard two-tone test. 

Better than -50d8 relative to p.e.p. in one sideband. 



Better than -53dB relative to p.e.p. 

Better than -30dB relative to p.e.p. 

Better than -50dB relative to p.e.p. in a 3kHz bandwidth. 

Better than - lOOdB relative to p.e.p. in a 3kHz bandwidth 
500kHz off tune. 

Better than -70dB below p.e.p. in a 3kHz bandwidth. 

5V-0-5V to 80V-Q-80V from external source. Input 
impedance greater than lOkohm. Sense reversal possible by 
internal linkage. 

170Hz to 850Hz by preset adjustment, centred on 2kHz offset 
from the nominal carrier frequency. Centre frequency stability 
is within 2% of total frequency deviation. 

Not greater than 5%. 

Operation by contact closure. 

200 bauds maximum. 



Better than -55dB relative to p.e.p. 

Maximum operating loop impedance 200 ohms. 



A meter is provided on the front panel to indicate line inputs, 
input setting levels, RF output and interna! supply voltages. 

Front Panel: Two sockets for audio input, 

microphone inputs or monitoring. 




Connector for test equipment to 
fo r RF <^«touh 

M 






r 
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Terminations: 



Rear Panel: 





Supply input with voltage selector panel. 
Two audio inputs. 

Keying input. Loop keying connections. 
RTTY input. 

RF output. 

External frequency standard input. 
Extended and Remote control connectors. 



Controls. 



Frequency Setting: 

Tune/Mute/Operate 

Switch: 



Receiver muting ond/or antenna 

switching from two sets of contacts 
on internal relay. 

Receiver input for monitoring purposes. 

Amplifier control (Supply On, 

Coarse Tune Initiate, Ready, Mute, 
Reduced Power, Reset/Fault). 

Earth Connection. 

1. Supply: Push button, illuminated when power ON. 

2. Standby: Push button, illuminated when ON. 

3. EHT/Ready: Push button, illuminated when associated 

amplifier is READY. 

4. Reset/Fault: Push button, illuminated when drive unit is 

out of lock or amplifier fails. 

6 digit thumbwheel selector switch. (Local Control) 

Tune - Supplies a pre-set carrier level for tuning 



Mute - Mutes drive unit and associated amplifier 



Control Selector Switch: 



Operate (Low - 

( 

( 

(High - 



Selects: 



ti 




) t. - 

t 



Low Power, approx. 6dB below 
p.e.p. by adjustable internal 
preset control. 

Full Power. 

Local Synthesizer = (SYNTH) 
Local Progrgmmer = (PROG) 
Extended = (EXT) 

Remote . • = (REMOTE) 
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Mode Selector Switch: 



Sideband Selector Switch: 
VOX/PTT/Transmit Switch: 



Meter Switch: 
Line Input Levels: 
Indicator Lamps: 




Power Supplies: 



or 



Switch: SSB, -6dB, -16dB, -26dB, suppressed carrier. 

ISB, -6dB or -26dB carrier. 

Key, ~6dB or suppressed carrier. 

A.M. -6dB carrier. 

RTTY Test - Selects 'Mark' 

RTTY - Tone Shift keying 

CW - Selects LSB mode with 1kHz keyed tone. Operating 
frequency manually reset by odding 1kHz on the thumbwheel 
switch. 

Selects Upper or Lower Sideband. 



VOX - Automatic Voice Switching. 

PTT - Press to talk. 

Transmit - Continuous transmission. 

Measure Line input levels, setting line amplifier levels, 

RF output and internal supply voltages. 

Two front panel preset controls for setting audio input to the 
centre of the a.g.c. control range. 

) 

) Drive Unit 



Supply ON 
In- Lock ) 

Standby 
Ready 

Reduced Power 
Reset/Fault 

100 -125V a. c. 



) 

) 

) From associated Amplifier 

) 

) 

) 



200- 250V a. c. 



45 - 60Hz 

Consumption 70VA approximately. 
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Control Facilities: 



Dimensions: 



Environment: 



Local 

Extended via multi core cable and the AAA. 1040 Remote 
Control Panel . 

When used with the MA. 1038 Pre-programmed Selector the 
MA. 1720 may be operated on any one of six (MA1038A) or 
ten (AAA1038B) pre-selected channels. 

Remote via suitable Remote Control System e.g. Racal 
CSA1505 or the LA7922/LA7923 Remote Control System in 
conjunction with the MA1038 Pre-programmed Selector and 
the MA. 1040 Remote Control Panel . 

Height 178mm (7in) 

Width 483mm (19in) 

Depth 508mm (20in) 

Weight 19,5kg (42.91b) 

Temperature Operating -10°C to +55°C 
Temperature Storage -40°C to +70°C 
Relative Humidity 95% at +40°C 

The equipment is suitable for air transportation in 
unpressurized conditions and for operation at altitudes 
of 3000 metres above sea level; it is also suitable for 
transportable and maritime mobile operation and meets 
certain clauses of British Defence Specification DEF 133 
Table L2. In genera! the parameters in this specification 
are measured in accordance with CCIR and IEC recommen- 
dations. 
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VARIANTS OF TRANSMITTER DRIVE UNIT MA. 1720 



The following details describe briefly the differences between the various types 

of MA. 1720. 



MA.1720A: 



MA.1720B: 



MA.1720C: 



MA. 1720D: 



MA.1720E: 

MA.1720F: 

MA.1720G: 

MA.1720H: 

MA.1720L: 



MA.1720M: 

9 I 



Standard version Transmitter Drive Unit. Synthesized 1MHz to 30MHz in 
100Hz steps, USB/LSB (A3A, A3H, A3J), I SB (A3B), compatible AM (A3H) 
MCW (A2H, A2J), CW (A 1 ) . Capable of local (synthesized or pre- 
programmed), extended and remote control. Includes Type 9400 frequency 
standard and 300Flz to 3000Hz filter. 

As MA.1720A but with RTTY (FI) included. 

As MA. 1720 A but with 300Hz to 6000Hz filter. 

As MA. 1720B but with 300Hz to 6000Hz filter. 

As MA. 1720A but with Type 9420 Frequency Standard. 

As MA. 1720B but with Type 9420 Frequency Standard. 

As MA. 1720C but with Type 9420 Frequency Standard. 

As MA. 1720D but with Type 9420 Frequency Standard. 

As MA. 1720A but with 300 - 6000Hz filter and RTTY (FI), and less 
frequency standard. 

As MA. 1720A but with marine 2.7kHz USB filter, and less audio 
A.G.C. 

3 I k c j j K'li ~f> (IVi 
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gKA = P = IEJL = L 

GENERAL DESCRIPTION 



INTRODUCTION 

1 . The MA. 1720 is a solid state Transmitter Drive Unit providing 289,999 frequency 

channels in 100Hz steps over the frequency range 1MHz to 30MHz. The output 
frequency is derived by frequency synthesis from a highly stable crystal-controlled 5MHz 
reference source. Channel frequency is selected by six thumbwheel switches which display 
the selected frequency in digital form; no other tuning action is necessary. 'Locking-In 1 to 
the selected frequency is completed in approximately 10 milliseconds; a front panel indicator 
illuminates when the MA.1720 is in 'lock' i.e. when the tuning sequence is completed. 



2. The output level of the unit may be preset by internal control from 25mW to 

200mW; the output impedance is 50 ohms. 



3. Local, pre-programmed, extended or remote control of the associated transmitter 

is selected by a front panel switch on the Drive Unit. 



LOCAL (SYNTH) 




The transmitter is controlled by the front panel 
settings on the MA. 1720. 


LOCAL (PROG) 


- 


The MA. 1720 may be operated on pre-selected 
frequency channels by means of a pre-programmed 
selector such as the Racal MA. 1038. 


EXTENDED 


- 


Control of the MA. 1720 and the associated 
transmitter is extended to an external control 
panel such as the Racal MA. 1040. 


REMOTE 


- 


Control of the MA. 1720 and the associated 
transmitter is extended to a remote control 






position over telephone lines or radio links by 
means of a remote control system such as the 
Racal CSA 1505 or LA 7922/7923 and the 
MA. 1040 Remote Control Panel . 



AUDIO/KEYING INPUTS 



.rwf . 



■<V. 



4. 



Two front panel jacks are provided for Connection and rt)*^pi toring of line inputs, 
connection of a microphone or con tactVcTosure keying. tl^lE I jack is used for 
USB or ISB modes and both jacks are used^for !SB operation; con ta cts;dre also provided on 
LINE 1 jack for a Press-to-Tolk line,s idefone output,^t^' apnnectibn^of an output from an 
associated receiver. R ear j; v tonn e ctors provide for ; ^ppnejdjj?n of two 600 ohm balanced 
line inputs, a high impejance.BI^jd input, f elegraph keyT^Wd e^tetnal frequency standard 



- -A, 



% 












* } ' 
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MA.1720- 



1-1 



input. Multi-way connectors enable the extended, remote or pre-programmed control 
facilities to be connected to the MA. 1720. 



5. The 600 ohm balanced audio inputs may vary between -30dBm and +10dBm (relative 
to ImW); two front panel controls enable the input level to be set to the centre of 

the a.g.c. range. The optional RTTY facility is provided by an internally fitted module; the 
RTTY keying input may vary between 5-0-5 volts and 80-0-80 volts provided by an external 
supply; maximum keying speed is 200 bauds. 

NOTE: For polar or neutral keying input, a second optional board (PS567) may be fitted. 

See Appendix 2 for details. 

OPERATIONAL FACILITIES 

6. The unit offers a choice of upper or lower single sideband, with suppressed or 
reduced carrier, independent sideband or radio telegraphy. Radio teleprinter 

(RTTY) is available as an optional built-in facility. Details of the facilities which are 
selected by a front panel control switch are as follows: 



SSB (Upper or Lower) 

ISB 

Key 

A.M. 

C.W. 

RTTY 
RTTY Test 
VOX 
PTT 

Transmit 



-26, - 1 6dB or suppressed. 

-16 or -26dB carrier 
-6dB or suppressed carrier 
-6dB carrier 

L.S.B. mode with 1kHz keyed tone 
Tone Shift Keying 
Selects Mark 

Automatic Voice Switching 
Press- to-Talk 
Continuous transmission 



NOTE: The -26dB pilot carrier level may be changed to -20dB by a simple modification 

(see Figure 11). 

7. Vox (automatic voice switching) is available on Line 1 to enable two way 
conversation to be carried out without manual switching. 

8. To increase the flexibility of any system in which the MA. 1720 Drive Unit may be 
employed, provision is made for rrjuting an associated receiver and for antenna 

switching between the associate^ transmitter and receiver'. The receiver output may be 

monitored at the drive unhand lf)6 drive unit sidetone fed to thq receiver. 

f - & 

V v : 
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FRONT PANEL CONTROLS 



9. 


0) 


SUPPLY switch: 


Push button switch. 




(2) 


Frequency Selector Switches: 


6 thumbwheel switches. 




(3) 


MODE Selector Switch: 


An 11 position switch which selects 
the facilities described in para. 6. 




(4) 


TUN E/MUTE/OPERATE Switch: 


A four position switch 



TUNE: Provides a CW tuning signal 

for the associated transmitter. 

MUTE: Mutes dri ve to transmitter. 

OPERATE: Low: power operation 

approximately -6dB below p.e.p. 
by internal adjustment. 

High: Full p.e.p. adjustment 
by internal preset control. 

(5) Sideband Selector Switch: A two position switch which selects upper 

or lower sideband. 



(6) VOX/PTT/TX Switch: 



(7) CONTROL Selector Switch: 



A three position switch which selects 

VOX - Automatic Voice Switching 

PTT - Press-to-Talk 

TX - Continuous transmission 

A four position switch which selects local, 
extended, remote or pre-programmed 
control of the MA. 1720 (refer to para. 3). 



FRONT PANEL INDICATORS 



(1) 


Supply: 


(2) 


In Lock: 


(3) 


Standby: 


(4) 


Ready: 


(5) 


Reset: 


(6) 


Reduced Pp 




v t 



Illuminates when power is 'on 1 . 

Illuminates when the drive unit is locked 
in to the selected frequency. 



Illuminates when the associated transmitter 
is in the ’Standby' condition. 



Illuminates wheq the EHT is applied to 
the associated Imejpr amplifier. 

Illuminate# to indicate a fault in the 
associatettilwgarimplifier . 

•i* i-J5 : 

Illuminate* Vh^n fihe linear amplifier is 
operating ak^redujced power. 



J0- 
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MONITORING 



17. The front panel jacks (LINE 1 and LINE 2) enable the audio line inputs to the 

drive unit to be monitored using high impedance headphones. LINE 1 monitors the 
Audio 1 input whilst LINE 2 monitors the Audio 2 input. The audio input from an associated 
receiver may also be monitored at LINE 1 . 

12. The signal input socket SK9, which is mounted on the rear panel, provides monitor 
facilities for Audio 1 and Audio 2 inputs and the output of an associated receiver. 
The associated receiver output may also be monitored at terminal strip TS1 at the rear of the 
unit. 



13. An r.f. monitor socket mounted on the front panel permits connection of test 
equipment to monitor the r.f. output of the Drive Unit. 

METERING 

14. A front panel mounted meter is used in conjunction with the meter switch to 
indicate the line input levels, line input setting levels, the internal supply voltage 

and the r.f. output level. A green band on the meter scale indicates the correct setting for 
audio levels and internal supply voltages. 

FREQUENCY STANDARD 

15. The reference frequency is generated by a 5MHz Racal fast warm-up oscillator 
Type 9400 which has a stability better than 1 part in 10® over the temperature 

range -10°C to +60°C. The Racal Type 9420 5MHz oscillator, available as an option, has 
a stability better than 6 parts in 10 1 °over the temperature range -10°C to +60°C. A rear 
panel socket with associated switch provides for the use of an external 5MHz frequency is 
required, 

MECHANICAL DETAILS 

16. The unit is housed in a cast alloy chassis, which is compartmented to provide 
screening between assemblies liable to mutual interference. The printed circuit 

boards are mounted on either side of the chassis. 



fefUthejfeiited circujt bodjr’ds moun ted on the underside of 



17. Access to assemblies mounted on the upperside of the chassis is gained simply by 
removing the top panel which is secured by screws to the side and rear panels. 

Assemblies mounted oh$h& underside of the chassis are protected by individual lids which 
afford easy access to ejjch as'-‘' aLl '" *• - • 1 * ■ ■ ■' ■ *' 

the chassis may be hinged Ou 

X* 

18. The front, sicte 
the heat sinks for! t 

cableform via two multi-pin 
for test pur? oses . 




'e chassis for servicing purposes. 



■e'bll construct 
insistors. The fr 
nd.may be 




; the rear panel carries 
^connected to the main 
ed from the chassis 
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19. To facilitate cooling, slots in the chassis, the top cover, and compartment lids 
allow air to flow freely throughout the unit. 

PRINCIPLES OF OPERATION Fig. J 



Single Sideband Operation 

20. The modulating input signals are applied to the balanced modulator via the Auto- 
matic Gain Control amplifiers. The outputs of the A.G.C. amplifiers are switched 

by reed relays which are controlled by the setting of the front panel Mode Selector Switch, 
in the SS8 mode, Channel 1 input is used to generate the SSB upper or lower sideband whilst 
Channel 2 input is used to generate the lower sideband in the ISB mode. 

21 . The audio outputs from the A.G.C. amplifiers are mixed, in the balanced 
modulators, with the 1.4MHz output from the frequency synthesizer; the required 

sidebands are obtained by filtering. The output from Balanced Modulator 1 is applied to the 
LSB filter and the output from Balanced Modulator 2 is applied to the USB filter, to com- 
pensate for sideband inversion which occurs in the final mixer . 

22. The 1 .4MHz signal from the synthesizer is also applied to a carrier insertion stage 
where it is attenuated by 6, 16 or 26dB (suppressed carrier greater than -40dB), 

dependent upon the mode of emission selected; the audio input from the A.G.C. amplifiers 
is also attenuated to ensure a constant p.e.p. output. A summing amplifier adds the SSB or 
ISB signals to the carrier and the resultant signal is mixed with the 34MHz output from the 
synthesizer to produce an i.f. of 35.4MHz. 

23. The 35.4MHz i.f. is fed, via a bandpass filter which attenuates the unwanted 
image signal, to a wideband amplifier. The output of the wideband amplifier is 

applied to a crystal filter which has a pass-band of+6kHz centred on 35.4MHz; the filter 
reduces noise to the final mixer to obtain optimum wideband noise performance. 



24. In the final mixer, the 35.4MHz i.f. is mixed with the 36.4MHz to 65.4MHz 
output from the synthesizer, and the resultant output is applied to a low pass 
filter which suppresses the image signal and oscillator breakthrough, to produce the output 
frequency in the range 1MHz to 30MHz. The output of the low pass filter is applied via a 
buffer amplifier, which incorporates a manual gain control, to a five stage wideband amplifiei 



25. The exact output frequency of the Drive Unit is determined by the frequency setting 
of the synthesizer which is controlled by the setting of the thumby/heql switches on 
the front panel . 

Suppressed Carrier Operation _ . £ ■ ’ 

C arik P * linilar .f^KLle Sf ^Operation, the difVef«i\ve 



26. Suppressed 



being that the ‘ 
generated. 




e sidebands have been 
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Frequency Synthesis 

27. In the frequency synthesizer the 1 .4MHz output is obtained by dividing the output 
from the 5MHz frequency standard to 200kHz and applying the resultant square 

waveform to a 1 .4MHz crystal filter and tuned amplifier. 

28. The 34MHz signal is derived from the 34MHz voltage controlled oscillator. The 
control voltage for the oscillator is obtained from a detector circuit which compares 

a divided output from the oscillator with a divided output from the 5MHz frequency standard, 

thus ensuring that the oscillator is accurately locked to 34MHz. 

29. The 36.4MHz to 65.4MHz variable frequency output is obtained by synthesis of a 
number of frequencies, all of which are derived from the 5MHz frequency standard; 

a general description is given in Appendix 1. 
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INTRODUCTION 

1 . Installation of the Drive Unit consists of making electrical connections to sockets 
on the front and rear panels as detailed in the following paragraphs. 

FRONT PANEL CONNECTORS 

2. Two front panel jack sockets provide the following: 



FUNCTION 


CONNECTOR 


Audio injection SSB (USB and LSB) 


Line 1 jack 


Audio injection ISB (USB) 


Line 1 jack 


Audio injection ISB (LSB) 


Line 2 jack 


Press- to- talk 


Line 1 jack 


Contact closure keying 


Line 1 or Line 2 jack 


Monitor audio input SSB (USB or LSB) 


Line 1 jack 


Monitor audio input ISB (USB only) 


Line 1 jack 


Monitor audio input ISB (LSB only) 


Line 2 jack 


Monitor keying inputs 


Line 1 jack 


Monitor RTTY inputs 


Line 1 jack 


Monitor associated receiver output 


Line 1 jack 


Details of connections to LINE 1 and LINE 2 jacks are as follows: 



Jack Contact No. 
1 
2 

3 

4 

5 
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Function 

Associated receiver output (Line 1 jack only) 
See Note (3) (Line 1 jack only). 

See Note (2). 

Connect to,pin 8 if microphone bias required. 
Monitor ai^JjQj keying or RTTY sidetones. 

'V h ... 



’•Vi* 



^Pressrto-tglk (lin'e 1 jock only) normally 
r.’r n V05 ,r ^* in ^4Sn coptd'cfs between pin 6 and pin 7. 
ija-''' f pii&f if Microphone bias required. 



Mdt used. J 
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Jqck Contact No. 

10 



Function 



Not used. 



11 

12 

13 



One of key contacts (other to earth) 
Local audio injection 
Common 0V 



Note: (1) 




( 2 ) 

(3) 



To connect a jack plug to a jack socket, the plug is pushed 
in and turned fully clockwise. The socket is slotted to accept 
the plug in one position only. To remove the plug, reverse 
the above procedure. 

To monitor the a.f. input with a headset plugged into a jack 
socket whilst applying the a.f. input to TS1 at the rear of the 
unit (refer to paragraph 11) connect pm 3 to pm 12 m the |ack 
plug. 

To monitor the key input with a headset plugged into a jack 
socket whilst applying key input to TS1 at rear of the unit (refer 
to para. 1 1), connect pin 2 to pin 1 1 in the jack plug. 



REAR PANEL CONNECTORS 

3. The following connectors are provided on the rear panel: 



PL2 

PL3 




SK2 

SK3 



Supply input - connect local a.c. supply to unit. 

Extended frequency control lines - enables frequency to be selected $ J n 

from an extended position; also provides power and indicator connections 
to the Pre-programmed Selector . 

Extended/remote control lines - enables the MA. 1720 to be controlled I> if F 
from an extended or remote position. 

External frequency standard input - enables the frequency synthesizer ft fJ c 
to be referenced to a 5MHz external frequency source. 



SK4 Output - connects the r.f . output of the MA. 1720 to the associated 6 < 

^transmitter. 

SK<6 jjjj^Sta tus/con trol lines to transmitter - enables the MA. 1720 to control a D IS F 
distant,^ inear amplifier. 



SK9 ' '^ignafj4hputs - connects {goctolating inputs to the drive unit. 
tsl Ilgnol Inputs r- connects «odt^^ng. tnpufi j the drive unit. 



Zb ZS 






' (300mA m 







PL2 - Supply Input 

4. Mains power supplies are connected to PL2 as follows: 

Line - Pin A 
Neutral - Pin B 
Earth - Pin C 



Note: The associated voltage tapping panel should be adjusted to suit the 
local mains voltage. 



PL 3 - Extended Frequency Control Lines, Power, and Indicator Connections 

5. The frequency of the Drive Unit may be controlled externally by applying +12V 

to the extended frequency control lines according to the following code (see para. 6 

Note: (1) +12V is available at PL3 pin 37. 

(2) The external frequency control lines may also be used as outputs, 

where the frequency is selected on the MA. 1720 frequency switches 
and an external indication is required. In this case, the output is the 
same code and voltage levels as the input. 



6. Coding 



(a) The 100Hz, 1kHz, 10kHz, and 100kHz inputs are in inverted 
1-2-4— 8 BCD, e.g. 

600Hz = 01 10 (x 100Hz decade), which when inverted becomes 1001, 
where 1 = +12V, and 0 = open circuit. 

(b) The 1MHz and 10MHz inputs are in inverted nines complement code, 
e.g. 



6MHz nines complement = 3MHz. 



3MHz = 001 1 (x 1MHz decade) which when inverted becomes 1 100, 
where 1 = +12V, and 0 = open circuit. Using the above examples, 
the following table shows how inputs or outputs would be for a 
frequency of 06. 000600MHz. ' , *. 
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flO EXTENDED FREQUENCY CONTROL LINES 



Pin Function Remarks 




POWER AND INDICATOR CONNECTIONS 



Pre-programn.ing (+12V d.c. Igvel indicates that the v . 

MA. 1720 is set to Pre-prdgrdrHhied bontrol) -^ 6 ^. ■ 

’ax.) Supping ^^^ro^rammed ^eT^itor • •««.' • ^ 

V r # \ 

T S n /2 ) ^ f~ : r 9 
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SK2 - Extended/Remote Control Lines 

7. Input and output connections for extended and remote control are made to SK2. 

Input connections are applied at +12V d.c. to select a mode of operation (open 





extended or remote control panel. Pin connections and functions are given below: 

e»,Hr\ 






y* . 


EXTENDED/REMOTE CONTROL 


LINES 






Pin 


Function 


Pin 


Function 






1 


Blank 


20 


Blank 






2 


Blank 


21 


RTTY 


Ti>/i ( <j 


Ttfris) 


3 


ISB Control 


22 


LSB control 


/• 


• 


4 


Blank 


23 


Low power control 


1 


TB)2 5 


5 


High Power control 


24 


-26dB control 


7 &I3 i. 


6 


6 


-16dB control 


25 


-6dB control 


Tgii, 




7 


Key supp. control 


26 


Key -6dB control 




S 


8 


Vox control 


27 


Blank 




1 


9 


Extended Tx lamp 


28 


Extended 'EHT ON' 1 


1 o 


10 


Extended 'Reset* 


29 


Extended 'Standby ON' 1 


II 


11 


Extended 'Tune* 


30 


Extended 'Reset' lamp 


T&12 (\2 


'12 


Extended 'Reduced* power lamp 


31 


Extended 'Ready' l 


amp 


T B U (l) 


13 


Extended 'In lock* lamp 


32 


Extended Mute 


( 


(2i 


14 


Remote ON 


33 


Extended ON 


T5K ( 




15 


Extended Mode Control 


34 


Extended 'PTT* 


ratt, ' 




16 


-TV 


35 


OV 


Tg.il, ' 




17 


+5V 


36 


+12V 


T &ilf 1 


L 


18 


+20V 


37 


Remote 'PTT' 






19 


Local *PTT’ 






\ '4- 










' I t £ it 

Te j i 


I ^ 




SK3 - 


External Frequqfl£y Standard Input- 




T 6 It 


$ S' ft 



may 

external stan 







erha! 5MHz frequency standard wit ha qijpimum output le 
rcoBrietfed toJJjK3. -?The i t ch selects ei 

* V- \ 



level of 300m V r.m.s. 
ther internal or 



4 ** 




luertcy 



y *"\ T £ ) i ~i 
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SK4 - Output 



SK4 is the output socket for the 1MHz to 30MHz modulated output of the drive 



SK6 - Stotus/Control Lines to Amplifier 

10. SK6 carries the status signal and control interconnections between the drive unit 
and the associated amplifier. Pin connections and functions are given below. 

STATUS/CON TROL LINE 



Pin No. 



Function 
Mains On 



Fault 



Read/ 



Voltage 

+12V = ON 
0V = OFF 

0 V = F au 1 1 
+12V = Normal 



Action 

Signal present when MA.1720 is switched on. 

Lights the ’Reset' lamp and mutes the 
MA. 1720 under fault conditions. 



0V = Ready Lights the 'Ready' lamp, the absence of 

+12V = Not ready the 'Ready' signal reverts the output of the 
MA.1720 to the 'tune' signal. 



Reset 0V = Normal When the ’Reset’ button is depressed the 

(Coarse +12V = Reset MA. 1720 is de-muted and a coarse tune 

j une initiate signal is applied to the linear 

Initiate) amplifier. 

Reduce Power 0V = Lamp Off Lights ’Reduced Power' lamp when the 
+ 12V = Lamp On linear amplifier is operating on the 
reduced power . 

EHT ON +12V = OFF Switches on linear amplifier EHT 

0V = ON supplies. 

Standby +I2V = OFF Sets the linear amplifier to Standby. 



EHT ON 



Standby 



Mute 



Not used. 

Coarse Tune 

Initiate 

(Reset) 



+12V = OFF Sets the linear amplifier 

0V = ON 

+ 12V = Normal Mutes linear amplifier. 
0V = Mute 

0V Earth 






une Q^f.— 1. Set 

^T2V - MB v; cone 

PipJ *) /« i 



Set linea%jmp(ifier tp'the coarse tune 
condi tiprifw.v ** * 






puss. UsU G/i/ej r tf 
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SK9/TS1 - Signal Inputs 

1 1 . Signal inputs to the drive unit may be connected to $K9 or TS1 which are connected 
in parallel. Connections and Functions are given below. 

Signal Input Socket SK9 






Pin 


Function 


Pin 


Function 


1 ) 


Audio 1 input 


25 


Screen for RTTY input 


2 ) 


15 


Blank 


14 


Screen for Audio 1 






3 ) 


input 

Audio 2 input 


19 


Audio 1 monitor (Sidetone) 


4 ) 


20 


Screen for Audio 1 monitor 


16 


Screen for Audio 2 


21 


Audio 2 monitor (Sidetone) 


) 


input 


22 


Screen Audio 2 monitor 


- — 5 


KEY input 


23 


OV 


17 


Screen for Key input 


24 


+12V 


6 


Audio from Receiver 






18 


Screen for Audio 
from Receiver 






7 


Normally Closed ) 

(Tx Condition) ) 

Relay contacts | 

(Change Over) ^ 






8 


See Note 




9 


Normally Open ) 

Normally Closed ' 


on next page. 




10 
1 1 






Relay contacts ) 

(Change Over) ) 

Normally Open j 

f. > 


12 




** 





2-7 







Signal Input Terminal Strip TS1 



Pin 


Function 


Pin 


Function 


1 ) 




10 


Normally Closed ) ~ 

\ cc 


2 ) 


Audio 1 input 


11 


Relay contacts ^ Note 

Normally Open ) ^ e * ow 


3 


Screen for Audio 1 


12 


4 ) 

5 ) 

6 


input 


13 


Key input 


Audio 2 input 


14 


Screen for Key input 


Screen for Audio 2 


15 

16 


Audio input from Receiver 

Screen for Audio input from Receiver 


7 


input 

Normally Closed 


17 


RTTY input 


8 


Relay Contacts ) <. 
(Change Over) ) N e ® fe 

Normally Open j below 


18 

19 


Screen for RTTY input 
OV 


9 


20 


+12V 



Note: Pins 7 to 12 inclusive of Socket SK9 and Terminal Strip TS1 are connected to 

a changeover relay In the MA. 1720 which is provided for external use only. 

This relay operates when the output of the MA. 1720 is muted. 

Local Operatio n 

12. The CW output (pin 2 on the RTTY board - PM340) should not be linked to the 
associated pin (pin 2) on the mounting plate. This link is made for remote 

operation only. 

Remote Operation 

13. Both RTTY and CW inputs are fed to pins 1 3 and 25 of SK9,or pins 17 and 1 8 of TS1 
(RTTY INPUT). When the RTTY board is not fitted, pins 2 and 3 on the RTTY board 

mounting plate must be linked. 



Front Panel to Main Chassis Connections 



14. So that the front panel may be detached from the main chassis, the wiring from the 
front panel switches, connectors, and indicators^re terminated in a 37-way socket 
(SKI) and a 37-way plug (PL1 ), mounted on the rear of the front panel. These dbnnectors 
mate with PL1 and SKI respectively* on the main chassis cableform (refer to figs. 23 and 28). 

44 . y . 






* 






f 
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INTRODUCTION 

1 . The MA. 1720 Drive Unit and associated transmitter may be controlled by any one 
of the following methods: 

(a) Local Control - The Drive Unit and associated linear amplifier are 
controlled by the setting of the front panel switches. 

(b) Extended Control - The Drive Unit and associated linear amplifier are 
controlled by switches on an external panel (e.g. Racal MA.1040). 

(c) Remote Control - Full operational control of the Drive Unit and associated 
linear amplifier is extended to a remote control terminal via telephone 
lines or radio links by means of a remote control system such as the Racal 
CSA. 1505 or LA7922/7923 and the MA. 1040 Remote Control Panel . 

(d) Pre-programmed Control - The frequency of the Drive Unit is controlled 
by a Pre-Programmed Selector such as the Racal MA. 1038 which may be 
set to provide a number of frequency channels. 

2. Detailed operating instructions are given in paras. 40 to 51. 

INITIAL SETTING-UP 

3. The setting-up procedures detailed in the following paragraphs need only be carrie' 
out immediately following installation or maintenance. 

4. Check that the voltage selector on the rear panel is set correctly for the local mair 
voltage and that the slider switch on the rear panel is set correctly for internal or 

external frequency standard. 

5. If RTTY operation is required, connect the link LK1 on the RTTY Generator Board 
PM340 os follows:- 

Link A-B for Normal Keying 
Link A-C for Reverse Keying 

Note: If Polar or Neutral Keying is required, board PS567 must be fitted in addition to 

board PM3£0. Details of PS567 are to be found in Appendix 2. 








6 . 



7. 



Set the front panel switches as follows: 

SUPPLY switch to OFF 
STANDBY switch to OFF 
EHT switch to OFF 

TUNE/MUTE/OPERATE switch to OPERATE HIGH 
MODE SELECTOR switch to RTTY TEST 
CONTROL SELECTOR switch to LOCAL 

Operate the SUPPLY push-button and check that the following lamps illuminate: 



SUPPLY ON 
RESET 
IN LOCK 

8. Set the meter switch in turn to -7V, +5V, +12V and +20V. Check that on each 

setting the meter reads in the centre of the green band on the meter scale; if not 
refer to Chapter 5, para. 2. 



INITIAL CHECKS 

9. Before installation, functional and mode checks of the MA. 1720 may be carried out 

using a multimeter and the front panel mounted meter. To simulate transmitter 
conditions, various inputs must be applied to socket SK6 on the rear panel of the unit; details 
are given in paras. 10 to 29. 



Functional Checks Using Multimeter 

10. Ensure the r.f. output of the MA. 1720 (SK4 on the rear panel) is connected to a 
50 ohm load. 




11 . 



At socket SK6 on the rear panel connect pin 9 to pin 3; this simulates the READY 
condition in the absence of a linear amplifier. 



12. Select an operating frequency on the thumbwheel switches and press the RESET 

button. When the RESET lamp extinguishes the Drive Unit is de-muted, and when 
the IN LOCK lamp illuminates the Drive Unit is locked to the selected frequency. Set the 
meter switch to R.F. and ensure there is a reading of approximately 200mW on the meter. 



13. Connect the multimeter (set to measure d.c. volts) between pin 7 of socket SK6 
on the rear panel and earth (+ve lead to pin 7). Check that the multimeter 
measures +12V d.c. Press the STANDBY push-button and check that the multimeter reads 

ov. • - 



14. Connect the multimeter between pin 6 of socket SK6 and earth (+ve lead to pin 6). 

Check that the multimeter measures +12V d.c. Press the EH^pysh-button and check 
that the multimeter reads 0V. 
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15. Apply +12V d.c. to pin 5 of socket SK6 to simulate a linear amplifier operating 
on reduced power and check that the REDUCED POWER lamp illuminates. 

NOTE: +12V d.c. is available on pin 36 of socket SK2. 

16. Remove the +12V d.c. from pin 5 of socket 6 and connect the multimeter between 
pin 8 of socket SK6 and earth (+ve lead to pin 8). Check that the multimeter reads 

+12V d. c. Set the TUNE/MUTE/OPERATE switch to MUTE and check that the multimeter 

reads' OV. Reset the TUNE/MUTE/OPERATE switch to OPERATE HIGH. 

17. Connect the multimeter between pin 4 of socket SK6 and earth (+ve lead to pin 4) 
and press the RESET push-button. Check that the RESET lamp extinguishes and that 

the multimeter reads +12V d.c. 

18. Apply OV to pin 2 of SK6 to simulate a transmitter fault, and check that the RESET 
lamp illuminates. 

19. Press the RESET push-button and check that the Drive Unit de-mutes for 2 seconds 
before the RESET lamp illuminates again. 

20. Restore the +12V d.c. connection to pin 2 of socket SK6 and check that the 
Drive Unit is de-muted and the RESET lamp is extinguished. 

Mode Checks 



21 . Set the MODE SELECTOR switch to AM-6, the Vox/PTT/Tx switch to Tx, and the 
TUNE/MUTE/OPERATE switch to OPERATE low, and check that the r.f. output of 
the Drive Unit decreases by 6dB. 



22. Set the MODE SELECTOR switch to SSB SUPPRESSED, connect a suitable microphone 
to LINE 1 jack and check that speech input to the microphone modulates the r.f. 
output of the Drive Unit. 



23. Set the TUNE/MUTE/OPERATE switch to MUTE, and the MODE SELECTOR switch to 
AM-6. Check that the Drive Unit is muted when speech is applied to the 

microphone. 

24. Set the TUNE/MUTE/OPERATE switch to OPERATE HIGH, and the Vox/PTT/Tx 
switch to Vox. Check that when speech input to the microphone is stopped for 

more than 2 seconds the Drive Unit is muted. 




25. 



26. 



that the 



Switch the Vox/PTT/Tx switch to PTT and check that the Drive Unit is muted when 
the press©)- Switch on the microphone is noHoperated. 

> * 

Remove the microphone from LINE 1 jack and set the MODE SELECTOR switch in 
^rn.^!^- 158-26, SSB SUPPRESSED, SSB-26, SSB- 16, and AM-6. Check 
r.f. QUTpufijtf«>he Drive Unit varies in accordance with each mode selected. 
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27. Switch the MODE SELECTOR switch in turn to CW, KEY SUPPRESSED, and KEY-6. 
Check that the r.f. output level varies in accordance with each mode selected. 

28. Connect a suitable test key to LINE 1 jack and switch the MODE SELECTOR switch 
in turn to CW, KEY SUPPRESSED and KEY-6. Check that in the ’key down' 

condition at each switch position the r.f. output of the Drive Unit is approximately 20QnW. 

29. Remove the connections to pin 2 and pin 3 of socket SK6. 

Functional Checks: MA.1720 Connected to a Linear Amplifier 

30. The functional checks described in the following paragraphs should be made with 
the MA. 1720 connected to a suitable linear amplifier (e.g. Racal TA1800) as 

detailed in Chapter 2. 

31 . Select an operating frequency on the thumbwheel switches and press the RESET 
button. When the RESET lamp extinguishes the Drive Unit is de-muted (not muted) 

and when the IN LOCK lamp illuminates, the Drive Unit is locked to the selected frequency. 

Set the meter switch to RF and ensure that the level is suitable for the associated linear 

amplifier e.g. lOOmW with the TA.1800. Refer to the linear amplifier handbook for RF input 

levels. 



32. Press the STANDBY ON push button and check that the associated linear amplifier 
is switched to the 'standby' condition and that the STANDBY ON lamp illuminates. 

Press the EHT push button and check that the EHT supply signal is applied to the linear 

amplifier and the READY lamp illuminates. 

33. Check that operation of the EHT ON/OFF switch on the linear amplifier illuminates 
and extinguishes the READY lamp. 

34. If possible, check that when the linear amplifier is operating on reduced power, 
the REDUCED POWER lamp on the MA.1720 illuminates. 

35. Restore the linear amplifier to normal operation, set the TUNE/MUTE/OPERATE 
switch to MUTE and check that the MA. 1720 and linear amplifier are muted. 

Reset the TUNE/MUTE/OPERATE switch to OPERATE HIGH. 



36. 

37. 

muted. 

38. 



Press the RESET push button and check that the RESET lamp extinguishes and that 
the linear amplifier is de-muted. 



If possible, simulate a fault condition on the linear amplifier (e.g, break the inter- 
lock line) clhd check that the RESET Igmp illuminates and ^t th^Drive is 



•< ? • 



‘V.'Vv 



Operate the RESET push button and check that the .Drive ^ 

seconds before the RESET lamp illuminates again. , 



39. 



Restore the transmitter to normal operation, check that the Drive Unit is de-muteo 
and the RESET lamp is extinguished. 



OPERATING PROCEDURES 

40. The operating procedures detailed in the following paragraphs assume that the 

MA. 1720 has been connected to a suitable linear amplifier (e.g. Racal TA. 18001 

as detailed in Chapter 2. 



Local Control 

41 (a) Press the SUPPLY push button and check that the SUPPLY lamp illuminates. 

(b) Set the CONTROL switch to SYNTH. 

(c) Set the TUNE/MUTE/OPERATE switch to OPERATE HIGH or LOW as 
required. 

(d) Set the MODE SELECTOR switch to mode of emission required. 

(e) Set the SIDEBAND SELECTOR switch to UPPER or LOWER as required. 

(f) Set the Vox/P TT/Tx switch as required. 

(g) Select the required frequency on the FREQUENCY SELECTOR thumbwheel 
switches and check that the IN LOCK Igmp illuminates. 

(h) Press the STANDBY push button and check that the STANDBY lamp 
illuminates. 

(j) Press the EHT push button and check that the READY lamp illuminates 
when the linear amplifier (TA. 1800) has completed tuning. 

(k) Press the RESET push button. When the RESET lamp extinguishes the 
MA. 1720 and associated transmitter are ready for operation. 

42. After a frequency change, note the state of the RESET lamp and press the RESET 
button if the lamp is illuminated. 

43. Monitoring may be carried out as detailed in paras. 52 to 54. 

44. If SSB mode is selected, the audio input levels must be set as follows:- 

(a) With AGC: Set the meter switch to SET 1 and adjust the SET LINE 1 
potentiometer to obtain ammeter reading of OdB (with a continuous tone 
•.'^audio input). , p r * 

t&rf r- V *> , « * ■ 

for par'd; 44(a) bjlt with a meter reading of -lOdB. 
is selected, repeat para. 44 f ONLINE 2. 
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Extended Control 



46. Control of the MA. 1720 and associated linear amplifier is extended to an external 
control panel, the operation of which is similar to Local Control operation described 

in paras. 41 and 42. On the MA. 1720, the SUPPLY must be switched ON and the CONTROL 
switch set to EXT. 

47. Local monitoring may be carried out as detailed in paras. 52 to 54. 

Remote Control 

48. Control of the MA. 1720 and associated linear amplifier is extended to a remote 
control terminal via telephone lines or a radio link by means of a remote control 

system. The MA. 1720 SUPPLY must be switched ON and the CONTROL switch set to 
REMOTE. 

49. Local monitoring may be carried out as detailed in paras. 52 to 54. 

Pre-Programmed Control 

50. Control of frequency selection only is extended to a Pre-Programmed Selector in 
which the frequency channels are pre-set on thumbwheel switches. All other front 

panel controls on the MA. 1720 must be operated as for Local Operation described in paras. 

41 and 42 and the CONTROL switch must be set to PROG. 



51 . Monitoring may be carried out as detailed in paras. 52 to 54. 

MONITORING 

52. The inputs to the MA. 1720 may be monitored using high impedance headphones 
as detailed below: 



53 . 



Faci lity 

Monitor audio input SSB (USB or LSB) 
Monitor audio input ISB (USB only) 
Monitor audio input (LSB only) 
Monitor keying inputs 
Monitor RTTY inputs 
Monitor associated receiver output 



Connector 
Line 1 jack 
Line 1 jack 
Line 2 jack 
Line 1 jack 
Line 1 jack 
Line 1 jack 



The audio inputs to the Drive Unit may also be monitored at socket S&9 which is 
mounted on the rear panel. Details are as follows:- s- 




• 








Facility 


SK9 Pin No. 




Audio 1 monitor 


19 




Screen for audio 1 monitor 


20 




Audio 2 monitor 


21 




Screen for audio 2 monitor 


2 




54. A front panel mounted meter and an 

following:- 


associated meter switch provide the 




Meter Switch Position 


Meter Indication 




LINE 1 


Line 1 input level 




LINE 2 


Line 2 input level 


• 


SET 1 


Line 1 input level (may be adjusted 
by front panel mounted potentiometer 
located above LINE 1 jack) 




SET 2 


Line 2 input level (may be adjusted 
by front panel mounted potentiometei 
located above Line 2 jack) 




RF 


RF output level 




-7V 

+5V 


) 

. Internal supply voltages. Correct 
level is indicated by meter 




+12V 


) reading in centre of the green 


• 


+20V 

,jy • ‘ 


^ band on the meter scale. 


• 
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INTRODUCTION 

1 , The drive unit may be broken down into a number of discrete stages, each stage 

being associated with either the frequency generating circuits (i .e. synthesizer) 
or the signal circuits (i.e. mixers, amplifiers, filters etc.). 

2 A block schematic of the signal path is given in Fig.l while Fig. 2 shows a block 

schematic of the frequency synthesizer stages. Each diagram indicates the various 
stages included on each printed circuit board. 

3. The constituent sub-circuits for the drive unit are as shown in para. 5 and a 

detailed circuit description of each is given in succeeding paragraphs in this 

chapter . 

4 To aid the user in a better understanding of the frequency generation circuits, 

a more general description of the basic concept of the method of frequency synthesis 
is included In Appendix 1 . 

5. The drive unit consists of the following stages, each of which (except for the 

5MHz frequency source) is built on a printed circuit board-.- 



(a) 


Frequency source (Racal Type 9400) 


(b) 


34MHz Generator Board PM344 


(c) 


Frequency Synthesizer Board PM349 


(d) 


Transfer Loop Board PS338 


(e) 


HF Loop and Oscillator Board PS337 


(0 


Low Level Board PM341 


(g) 


RTTY Generator PM340 


<h> 


Mixer and Output Board PM342 


(i) 


Noise Immunity Board PM346 


(k) 


Control Board PM345 


(i) 


Power Supply Board PM343 


FREQUENCY SOURCE 



The internal frequency source is a Racal 5MHz crystal controlled oscillator 
Type 400. If an even more accurate source is required the Racal Type 9420 




is available on option. Provision is made for connecting a suitable external frequency 
source to a socket on tbe rear panel; an adjacent slide switch selects internal or external 
source for use by the synthesizer. 

34MHz GENERATOR BOARD PM344 Fig. 3 

7. The main function of the 34MHz Generator Board is to produce a 34MHz sinewave 
output at a level of OdBm. The board contains the following circuits relevant to 

this function:- 

(a) Nominal 34MHz oscillator with output buffers and filter. 

(b) Divide-by-34 stage to produce a nominal 1MHz squarewave from one 

of the outputs of (a), for internal use on the board by the phase comparator. 

(c) Amplifier and squarer for the 5MHz reference frequency input, followed 
by a divide-by-5 stage and output buffers. 

(d) Phase detector circuits to compare the outputs of (b) and (c), and produce 
a control voltage for locking the frequency of (a) accurately on 34MHz. 

8. Also contained on the board are logic circuits that receive inputs from the 
frequency-setting thumbwheel switches on the front panel, and produce control 

outputs for application to the appropriate oscillator selector on the HF Loop Board. 

34MHz Oscillator 

9. TR2, TR4 and associated components form a nominal 34MHz LC oscillator. LI, 

Cl and C3 form the basic tuned circuit; frequency pulling is provided by varactor 

diode D2. The control voltage for D2, applied via RF choke L2, is derived from the phase 
detector and voltage control circuit described in para. 15 and 16. 

10 The output of the oscillator is buffered by 'nand' gates G1-G3 in ML1 , for 

which the h.t. supply is provided by series regulator TR1 and zener diode D1 . 

The squarewave output from gate G3 is fed to the low-pass filter including L4 and L5, and 
the resultant 34MHz sinewave output is taken off the board at pin 1 . The output of gate G2 
is applied as the clock input to the divide-by-34 stage. 

Divide- by- 34 Stage 

1 1 . The divide-by-34 stage consists of the dual J-K flip-flop ML3, the binary decade 
counter ML5 (connected as a divide-by-10 stage), and 'nand' gates G4 and G6 

in ML6. 

12. The 34MHz output -from the buffer G2 in ML1 is applied in parallel to the clock 
.inputs of both halves of ML3; the J1 output is held at logic ’1* (+5V). The 

division factor of 34 is obtained by dividing the first 18 pulses by 3 and the next 16 pulses 

by 4. 



i.e. 18 pulses 4 3 = 6 

16 pulses 4 4 = 4 

Therefore, for 34 pulses in, 10 pulses appear at the output of ML3. These 10 pulses are 
divided by ML5 to provide the 1MHz output at pin 2 of ML5. 

13. Figure 4. 1 illustrates the action of the circuit and shows the logic signals producec 
at relevant points. 

Amplifier and Squarer 

14. The 5MHz sinewave input from the frequency standard is fed onto the board at 
pin 8 and applied to the amplifier and squarer comprising TR3, TR5 and associated 

components. The output of this circuit is divided by 5 in ML2, the resulting 1MHz square- 
wave (0V to +4V p-p) is fed to the inputs of 'nand’ gates G5, G7 and G8 (connected as 
buffers) in ML4. The output of G5 is taken from the board at pin 10 via a 220 ohm resistor 
to the Transfer Loop Board PS338 and the output of G7 is taken via pin 12 to the Synthesize 
Board PM349. The output of G8 is applied as the reference frequency to one input of the 
phase detector. 

Phase Detector 

15. The phase detector comprises the dual D-type flip-flop ML7, 'nand 1 gate G9 on 
ML6, and the voltage control circuit TR6, TR7, TR8 and associated components. 

The nominal 1MHz squarewave derived from the 34MHz oscillator via the divide-by-34 
stage is applied as the clock input to one half of ML7, and the reference 1MHz squarewave 
derived from the 5MHz frequency standard is applied as the clock input to the other half. 
Both D inputs are held permanently at logic 1 . The Q outputs of both halves are applied to 
the inputs of 'nand' gate G9, and the output of G9 is connected back in parallel to the 
'clear' inputs of both halves of ML7. The Q outputs are applied as control inputs to the 
voltage control circuit. 

Voltage Control Circuit 

16. The voltage control circuit comprises transistors TR6 and TR8 which together 
control TR7. The d.c. control voltage is developed across C23 and applied to 

the varactor diode D2 in the 34MHz Oscillator. R27 and C21 provide decoupling for the 
control voltage. 



Logic Circuits 

17. The logic circuits consist of 'nand' gates ML8, 'nor' gat^ML9, ML10, and the 
inverting output buffers TR9-TR11. Inputs from the frequency selection switches 
on the front panel, routed via^ inverting circuits on the Noise Immunity Board, are applied 
to ML%,and ML9 ot pins 13-17. The logic circuits produce control outputs at pins 19-21 
which fed to the HF Loop Board to select one of the three HF loop oscillators. 
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18 . 



A logic *0' is required to be output from one (and only one) of pins 19-21 in order 
to select a particular oscillator; the remaining two pins must be at logic '1*. 

Table 1 shows the output at pins 19-21 for all combinations of inputs to pins 13-17. 

TABLE 1 OSCILLATOR SELECTION LOGIC 



INPUT PINS 


— . — - 

OUTPUT PINS 


OSCILLATOR 

SELECTED 


16 15 17 13 14 


21 19 20 


T on any pin 1 1 


ran 


0-7MHz 


0 0 0 1 1 ) 
or T on any pin * 0 ) 


1 0 1 


8-17MHz 


Any other condition 


1 1 0 


1 8-29MHz 



= immaterial 



FREQUENCY SYNTHESIZER BOARD PM349 Fig. 2 and Fig.5 

19. This printed circuit board contains the circuits necessary to generate the 3.6 - 
4.6MHz Frequency (f2, described in Appendix 1); these comprise the following: 

(a) 18-23MHz voltage-controlled oscillator (oscillator no. 3). 

(b) Programmed dividier no. 3 (— n). 

(c) Divide- by- 2 000 stage to produce the 500Hz reference frequency from the 
1MHz standard frequency input. 

(d) 500Hz phase comparator no. 3 and output circuit for the control voltage. 

(e) Divide-by-5 stage to produce the 3.6 - 4.6MHz output from (a). 

20. The board also contains logic circuits to produce an ’out-of-lock’ signal when the 
oscillator is not phase-locked to reference frequency, and a filter and amplifier 

to produce a 1 . 4MHz output from the 1MHz standard frequency input. 

18-23MHz Oscillator 

21 . Transistor TR2 and associated components form a variable-frequency LC oscillator, 

;r-t tunable over the range 18-23MHz by the bias voltage applied to varactor diode 

D1 in the oscillatory circuit. The output at frequency fO is buffered by ’nand’ gate G2 in 
ML1 and applied as the clock input Jo. the divide-by-5 stage ML2. A square wave output 
from ML2 is buffered by G1 in ML1 before being applied to the step down transformer T1 via 












-the low pass filter LI, Cl, C2. The 3.6 - 4.6MHz sinewave output f2 is taken from the 
secondary of T1 at pins 3 and 4 of the p.c.b. Transistor TR1 forms a series stabilizer for the 
oscillator circuit. 

Programmed Divider No. 3 



22. This consists of the presettable decade counters ML5, ML8, ML11, ML13 and ML16, 
'and' gates G5 and G4 of ML6, 'nand' gates ML15 and the dual J-K flip-flop ML9. 

23. The input to the divider at ML5 pin 8 is the output fO of the 18-23MHz oscillator, 
and the output of the divider at ML16 pin 2 is the frequency fO/n which is applied 

as the sample input to one half of the phase comparator ML12. ML9 is also clocked by fO. 

i :• 

24. Gates ML6 and ML15 form a decoder, giving an output of logic ’l* from ML8 
pin 6 when a BCD count of 45997 is detected at the outputs of the counters. 

25. The divider is programmable for any division ratio in the range 36001-46000 by the 
setting of the 'kHz' switches on the front panel; these apply the set figures (in BCD 

format) to the input lines of the first four counters. 

26. The divider operates as follows. Assume an initial state where all counters are at 
0, and where 4236 is set in BCD format on the input lines. When the clock input is 

applied to ML5 pin 8, the counters count up until the decoder gates detect a count of 45997. 

27. At this point the J1 input of M L9a goes to logic T, and three clock pulses later 
(at a count of 46000) the Ql output of ML9a goes to 'O'. 

28. This is applied as the strobe input to the counters, and strobes in the data on the 
input lines. The counters therefore reset to 4236, count up to 46000, and continue 

cycling in this manner, dividing by a figure of 46000-4236. 

29. In general terms, the divider is programmable to divide by 46000-dddd, where dddd 
are the digits set on the 'kHz' switches. 

Divide-by-2000 Stage 

30. This stage consists of the three binary decade counters ML3, ML4 and ML7 
connected in cascade, followed by a single divide-by-two stage ML10. The input 

to the stage at pin 25 is a 1MHz squarewave (derived from the 5MHz frequency source) from 

the 34MHz Generator Board pin 12. The 500Hz output from ML10 (the reference frequency) 

is applied to one input of the phase comparator (ML12 and G6 of ML14). 

Phase Comparator No. 3 

31. This consists of the dual D-type f I ip— flop ML12, 'nand' gate G6 in ML14, and the 
voltage control circuit TR5-TR11 and associated components. The squarewave 

derived from the 18-23MHz oscillator via the programmed divider is applied as the clock 
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input to one half of ML12, and the reference 500Hz squarewave from the 5MHz frequency 
standard is applied as the clock input to the other half. Both D inputs are connected to +5V 
and held permanently at logic 1 . The Q outputs of both halves are applied to the inputs of 
'nand' gate G6 in ML 14, and the output of G6 is connected to the 'clear 1 inputs of both 
halves of ML 12 via the delay network R26, C25. The Q outputs are applied also to the 
bases of TR5 and TR7 in the voltage control circuit, and the Q outputs are fed to the out-of- 
lock indicator. 

, \ 7 

32. The operation of the phase comparator is as follows. If the inputs are in phase, 
i.e. if the oscillator frequency is 500 x n Hz, the Q1 and Q2 outputs go to T 

simultaneously; gate G1 therefore gives a '0' output which, applied to the 'clear' inputs of 
ML12, inverts both Q outputs to 'O'. The Q1 and Q2 outputs thus both consist of a train of 
narrow positive pulses at a p.r.f. of 500Hz. 

33. If the oscillator is lagging on the reference, the Q1 output is a train of narrow 
pulses and the Q2 output is a train of wide pulses. If the oscillator is leading, the 

Q1 output is a train of wide pulses and the Q2 output is a train of narrow pulses. 

34. These three conditions are illustrated by the idealized waveforms in Fig. 4.2. 

35. The voltage control circuit comprises transistors TR5 to TR12 and associated 
components - the control voltage being developed across capacitor C39. 

36. If a wide pulse appears at the Q output of ML12a, this is converted by transistor 
TR7 into a current pulse, which will discharge capacitor C39 via transistor TR8, 

connected as a diode; similarly a wide pulse at the Q output of Mil 2b charges C39 via 
transistors 7R5, TR6 and TR9. The voltage on C39 is fed via the source follower TR1 1 to the 
varactor D1 to complete the phase lock loop; R34 and C31 ensure the loop is stable. The 
effects of leakage in TR6, TR7 and the varactor D1 is eliminated by TR8, TR9 and TR11 . 
Transistor TRIO is an a.c. stabilizer to prevent unwanted noise on the +20V d.c. line 
reaching the varactor line. 

Lock Indicator 

37. The Q outputs of the 500Hz phase comparator are applied to nond gates G9 and 
G10 in ML1 4; gate Gil on ML17 is connected as a buffer/inverter. The inputs to 

G10 are delayed by approximately 0.3p seconds by R38 and C31, R51 and C44 to ensure 
correct latching action. 

38. In the in lock condition, a train of negative going pulses of approximately 50ns 
duration will be applied to G9 and G10 in ML14. These inputs will appear as 

logic 'O' and logic 'V inputs to G9 (logic '0' during negative pulse) but, because of the 
delay caused by R35 and C30, R38 and C31 , the negative going pulses will not appear at the 
input G JO; therefore in the in-lock condition, pins 4 and 5 of G10 wiil always be at 
logic '? 1 "'Pin 6'oT G10 will be at logic ’O' which will be inverted by gate G1 1 in MLI7 to 
produce a logic T iri-lock indication on pin 24 of ‘ the ff.' c . b . 



39. In the out-of-lock condition, one of the Q outputs from the phase comparator will 
consist of a train of wide negative going pulses whilst the other output will consist 

of a train of narrow negative going pulses (refer to para. 33). Due to the delay caused by 
R35 and C30 or R38 and C31 , the wide negative pulse will still be present at GIO after the 
input to G9 has returned to logic T; this will have the effect of resetting the latch in G9 
and G10 producing a logic '1' output at pin 6 of GIO. Gate G1 1 in ML17 will invert this 
logic '1' output from GIO to produce a logic ’O' out-of-lock indication at pin 24 of the 
p.c.b. 

40. The output of the out-of-lock indicator is fed off the board via r.f. filter L 7 and 

C44 at pin 24. 

Crystal Filter and Amplifier 

41 . A divided-by-5 output of 200kHz is taken from pin 9 to ML3 (the first component 

of the divide-by-2000 stage). This is passed via the 1.4MHz crystal filter (XL1 anc 
XL2 to the tuned amplifier TR3 and TR4). The 1 .4MHz sinewave output is fed off the board 
at pins 1 and 2. 

HF LOOP AN D TRANSFER LOOP BOARDS PS337 and PS338 Fig.7 and Fig.9 

42. Although this area of the frequency generating circuit is contained on two printed 
circuit boards, it is convenient to describe them together rather than consider them 

separately. 

43. The principal function of these two boards is to generate fl (36.4- 65,4MHz) and 
f3 (885- 947. 8kHz) as described in Appendix 1 . The actual frequency of f3 is 

determined by the setting of the thumbwheel frequency selector switch, fl is phase locked 
to f3 via the programmed divider such that fl = Nf3. 

Generation of f3 



44. The circuits generating f3 are contained on two boards as follows:- 

(a) Voltage- con trolled oscillator No. 2 (D19, TR17, TR20 on the HF Loop 
Board, fig.7). 

(b) Mixer No. 1 and low-pass filter on the Transfer Board (fig.9) to produce 
the frequency lMHz-f3. 

(c) Programmed divid^-No.2 (y N) on the Transfer Board, producing an 
output f2 for use 

N 

(d) Phase comparator 
ot a frequency 



itf the refqwSnce frequency. 

No. 2-on Transfer; Board, Sip lock the output of (a) 




to 

v? n k- 



1MHz- 



Oscillator No. 2 



Fig. 7 



45. Transistor TR17, TR20 and associated components form a variable-frequency LC 
oscillator, tunable by the bias voltage applied to varactor diode D19 in the 
oscillatory circuit. The output at frequency f3 is applied as the clock input to the divide- 
by-two stage Mil 2. A sample of f3 is fed off the board at pin 13 via the buffer amplifier 
TR21 and applied to mixer No. 1 on the Transfer Board. 

Mixer No. I and Low-pass Filter F'9-9 

A6. Mixer No.l comprises the i.c. mixer module ML3, together with the input buffer 
amplifiers TR1 , TR2, TR3. 

47. The 1MHz stable signal is fed onto the board at pin 3 and applied to one input of 
ML3 via the buffer amplifier TR1, TR2. A sample of f3, generated by oscillator 

No. 2, Is applied to the other input of ML3 via pin 19 and buffer TR3, and the combined 
signal is fed via the low-pass filter Lll, LI 2 to the buffer amplifier TR6. The output 
frequency at the collector of TR6 is 1MHz - f3, which is squared and inverted in 'nand' gate 
ML7a for application to the phase comparator. 

Programmed Divider No. 2 (-1- N) 

48. This consists of the presettable decade counters ML1 , ML2, 'nand' gates ML4, ML5, 
and the D-type flip-flop ML6. 

49. The input to the divider at pin 17 is the sinewave f2 generated by oscillator No. 2, 
and the output of the divider at ML6 pin 5 is the frequency f2 /N, used as the 

reference frequency in the generation of f3. 

50. The input signal is shaped by TR4, TR5, squared and inverted by ’nand’ gate ML4a, 
and applied as the clock input to the 'units’ counter ML1 . 

51 Gates ML4b and ML5 form a decoder, giving an output of logic '0' when a count 

of 37 is detected at the outputs of the decade counters. The output at ML5 pin 8 is 
applied to the data input of ML6, which is clocked by the input frequency f2. The Q output 
of ML6 is applied: 

(a) To one clock input of the phase comparator ML8 as the reference 
frequency. 

(b) To the decade counters ML1 , ML2 as the strobing signal (logic ’O' 
strobes in the data on the input lines). 

52. S- The divider is programmable for any division ratio in the range 40-69 by the setting 
of the 'MHz’ frequency selection switches on the front panel these apply the nines 
complement of the set figure (in BCD format) v : a the Noise Immunity feoard to the data input 
lines of. the divider (pins 8-15). 
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Table 2 shows the operation of the divider for various representative values of 
'MHz’ switch setting. 



TABLE 2. OPERATION OF DIVIDER No. 2 



'MHz' 

setting 


BCD 

input 


Clock pulses 


Count up 
(100- BCD i/p) 


Commence 
strobe Pulse 
ML6 


Fixed 

Count 

Detect 


End 

strobe 

Pulse 

ML6 


Total 

(= division 
ratio) 


00 


99 


1 


1 


37 


1 


40 


07 


92 


8 


1 


37 


1 


47 


14 


85 


15 




37 


1 


54 


21 


78 


22 


1 


37 


1 


61 


29 


70 


30 


1 


37 


1 


69 



Phase Comparator No. 2 Fig. 9 

54. This consists of the dual D-type flip-flop ML8, 'nand' gate ML7b, and the voltage 
control circuit TR7-TR10. The squarewave !MHz-f3 is applied as the clock input to 

one half of ML8, and the reference frequency f2^ is applied as the clock input to the other 

N 

half. Both D inputs are connected to +5V and held permanently at logic 1 . The Q output* 
of both halves are applied to the inputs of ’nand' gate ML7b, and the output of ML7b is 
connected back in parallel to the 'clear' inputs of both halves of ML8. The Q outputs are 
applied as control inputs to the voltage control circuit. 

Voltage Control Circuit Fig-9 

55. The voltage control circuit comprises transistors TR7-TR10and associated components; 
the d.c. control voltage at TRIO collector is fed off the board at pin 4, and applied 

to varactor diode D2 in oscillator No. 2 via pin 18 on the HF Loop Board (fig. 7). 

Lock Indicator and Fast Lock Circuit Fig. 9 



56. This circuit comprises two monostables, ML9, ML10, a dual D-type flip-flop, MLll, 
and NAND gates ML4c, ML4d. Its purpose is to augment the conduction of TR7 or 

TRIO in the out-of-lock condition and so obtain a faster return to the locked, condition; it 
also provides a lock indication output signal. The action of the circuit is qs,-$>llows.- 

57. The Q output from the phase comparator flip-flop, ML8a is applied to the B input 
(Schmitt trigger) of the monostabl§, ML9/and also to the D and clear inputs of a D 

type flip-flop, MLI I Similarly, the Q output from ML8b is applied to the B -input of the 
monostable, ML10, and also to - J clear inputs of a second D-type flfp-Ekop, MLI lb. 

















The two monostables, triggered when positive going signals are applied to the respective B 
inputs, each produce a negative going output pulse (Q), of approximately 1.5ps duration. 

58. At the end of each output pulse the D inputs of ML1 la and ML1 1b are sampled by 
their respective clock inputs to produce the appropriate ?n lock or out-of-lock Q 

outputs from the flip-flops. 

59. In the In-lock condition, the Q outputs from the two flip-flops, MLIIa, ML] 1b 
are both at logic T; these two signals do not however, affect the conduction of 

the voltage control transistors, TR7, TRIO, due to the presence of the two diodes, D2, D3. 
The logic 'O’ output from ML4c is inverted by ML4d to produce a logic * 1 * in-lock signal 
of board pin 5. 

60. If the output frequency from the mixer is low, the negative excursion of the Q 
output from ML 1 1 b will be applied to TRIO, via diode D3. The conduction of TRIO 

will, therefore, be increased rapidly to bring about a fast return to the in- lock condition. 
The Q output from ML1 lb is also applied to ML4c to produce an alternating '01 1 out-of-lock 
signal at board pin 6. 

61. Should the out-of-lock condition be due to a high mixer output frequency the Q 
output from ML] 1 will cause a rapid return to the in-lock condition by increasing 

the conduction of TR7; the Q output from ML1 la is also applied to ML4c to produce an 
alternating '01' out-of-lock signal at board pin 6, as before. 

Generation of fl Fig. 7 

62. The circuits generating fl are contained on the HF Loop Board and consist of the 
following main sub-uni ts:- 

(a) Voltage-controlled oscillator No.l, TR1-TR9, with a.g.c. stage TRIO, 
TR13and output buffer TR14. 

(b) Programmed divider No. 1 (4 N), comprising ML3, ML5 and associated 
components. 

(u) Phase comparator No. 1 , ML7, to lock the output of (a) at a frequency 

_n = f3 

2N 2 



Oscillator No. 1 

63. The frequency range of the oscillator is 35.4 to 65.4MHz; this is provided by three 
•switched Oscillators each having the following frequency ronge: 

* . 

Osc 1 35 4- to. 42. 4MHz 

Osc 2 42. -Wo 52.4MHz 

Osc 3 5&4I1* 65.AMH-Z. 




The oscillators are similar in construction and operation and the required frequent 
band is selected by the setting of the ’MHz' switches on the front pane!. These 
switches apply a control voltage of OV to one of the pins 26, 27 or 28 via the 
logic circuits on the 34MHz Generator Board (Fig. 3); this input turns on TR3, TR^ 
or TR1 supplying power to the associated oscillator. 

64. Details of the three oscillators are as foliows:- 





SELECTOR 


OSCILLATOR 


O/P BUFFER 


Osc. } 


TR3 


TR6, D8, D9, L6 


TR9 


Osc. 2 


TR2 


TR5, D6, D7, L5 


TR8 


Osc. 3 


TRl 


TR4, D4, D5, L4 


TR7 



65. The output of the selected oscillator is amplified in TRIO and applied to: 

(a) Thea.g.c. stage TR13, which controls the oscillator source potential 
(R38 sets the a.g.c. level). 

(b) The squarer stage TR11, TR 12. 

(c) The output buffer amplifier TR14 (potentiometer R44 sets the stage gain); 
the output is fed off the board at pin 20 as f] . 

Programmed Divider No . 1 (4 N) 

66. This consists of the presettable decade counters ML3, ML5, J-K flip-flops ML2b, 

ML9, 'and' gates ML4, and 'nand' gate ML6. ML3 is the 'units' counter and ML5 
the 'tens' counter. 



67. The input to the divider at ML3 pin 8 is the squarewave f, /2, derived from 
oscillator No. 1 via the squarer stage TRT1, TR12 and the divide-by-two pre-scale 

ML2a; the output of the divider at ML2b pin 9 is the frequency fl /2N, which is fed to one 
input of the phase comparator ML7. 

68. Gates ML4 and ML6a form a decoder, giving an output of logic '1 ' when a count 
of 35 is detected at the outputs of the decade counters. The output at ML4 pin 6 

is applied to the J input of ML2b, which is clocked by the input frequency fl /2; both Q 
outputs of Ml2b are fed to the dual J-K flip-flop ML9 (Q to J, Q to K), and the Q output 
of ML9b is fed back to the K input of ML2b. The effect of this circuit is to stretch the 
duration of the T signal at the Q output of ML2b in order to ^enable the programmed divide 
to recognise the input data. ' J * t *' 



69. 



i 









The Q output of>U_2b is applied also to the decade counters 
strobing signol logic 'O’ strote^ f the data on the input I in 



ML5 as the 
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70. The divider is programmable for any division ratio in the range 40-69 by the 
setting of the 'MHz' frequency selection switches on the front panel; these apply 

the nines complement of the set figure (in BCD format) via the Noise Immunity Board to the 
data input lines of the divider. 

71. Table 3 shows the operation of the divider for various representative values of 
'MHz' switch setting. 



TABLE 3. OPERATION OF DIVIDER No.l 



'MHz' 

setting 


BCD 

Input 


Clock pulses 


(100-BCD i/p) 


Reset 

Counters 

ML2b 


Fixed 

Count 

Detect 


ML9a 

and 

ML9b 


Total 

(l division ratio) 






1 


2 






40 


07 




8 


2 






47 


14 




15 


2 






54 


21 




22 


2 






61 


29 




30 


2 






69 




Note: The sequence of output is as follows: 



1 start pulse in ML2b 
1 counting pulse in ML9a 
1 counting pulse in ML9b 
1 finish pulse in ML2b 



Phase Compor qtor No. 1 

72. This consists of the dual D-type flip-flop ML7, 'nand' gate ML6a and the voltage 
control circuit TR16-TR19. The squarewave fl from the programmed divider is 

2N 

applied as the clock input to one half of ML7, and the frequency f3 (derived from oscillator 

2 

No. 2 via the di vide-by-two stage ML12) is applied as the reference frequency to the clock 
input of the other half. Both D inputs are connected to +5V and held permanently at logic 1 . 
The Q outputs of both halves are applied to the inputs of 'nand' gate ML6a, and the output of 
ML6a is connected back in parallel to the 'clear' inputs of both halves of ML7. The Q 
outputs are applied as control inputs to the voltage control circuit. 



Volte je Control Circuit 









73. The yjjltage control circuit comprises transistor TR16-TR19 and associated 

components) the d.c. control Vo I tgcltjtffC collector is applied via R82 and RF 
chokes ^21 , L22, L23 to the varactor dfode '£)A,[§'. 

v '■ 
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Out-of-lock Indicator 



74. The Q outputs of the phase comparator are applied to the out-of-lock indicator 
comprising ML8, ML10, ML11 and associated components. This circuit operates 
in the same way as that described in paras. 37 to 39. 

LOW LEVEL BOARD PM341 Fig. 11 



Function 

75. The Low Level board processes all the audio and key input signals to the exciter 
and produces a modulated output of 1 .4MHz which is translated to the final output 

frequency by the mixer and output board. The board also contains the necessary attenuation 

circuits, and relay drivers for selection of the required sideband filters. 

Keyed Mode 

76. The MA. 1720 generates a keyed output, by keying a 1kHz oscillator, which is 
then applied to one of the balanced modulators. When any of the key or CW 

positions are selected on the front panel, +12V is applied to the board via either pin 45 or 

46, thus turning on TR9 and thence TR14, connecting +12V to the Tone Insertion Oscillator. 

+12V is also connected to TR1 via D18 and D12, turning on TR1 thus switching off the -7V 

regulator transistor TR3, muting channel 1 audio amplifier. 

77. The keying input to the board is either direct keying on pins 44 and 43 or remote 
keying via the RTTY board on pin 22. For direct keying, a closed key connects 

pins 44 and 43 and takes TR15 base to 0V; for remote keying a +12V signal applied to the 

RTTY board applies approximately 20V to pin 22, turning TR8 on and taking TR15 base to 0V. 

TR15 collector rises towards +12V, producing the following results: 

(a) It switches on TR18, connecting the output of the LC audio oscillator 
TR19 into the main audio path via R59, C29. 

(b) It operates the mute delay circuit TR20-TR26. In the 'normal' state C40 

is charged to approximately 6.5V and thus TR25 and TR26 are conducting, 
giving a 0V output to the 'OR' gate on the control board and muting the 
output. Upon initiation of keying, TR20 and TR22 are turned on, dis- 
charging C40 rapidly to 0V via R84; this turns TR25 and TR6 off, allowing 
the collector to rise to +12V which is applied to the control board to 
demute the exciter. Upon cessation of keying TR20 and TR22 are turned 
off, C40 charges towards +12V via R83, and when the potential on the 
base of TR25 reaches 6.5V, TR26 turns on tqking pin 47 to 0V jp mute the 
exciter. This ensures that so long as keying is not suspended for more than 
2 seconds the exciter and qjny associated equipment active, but 

after this period of time thpy are automatically muted.f^ 




Tone Oscillator 



78. The Tone Insertion Osci Motor consists of a tuned transformer (1kHz) coupUd 
oscillator; feedback is provided by R68 and R69 in the emitter circuit of TRI9; 

R69 provides adjustment of the feedback level. Output level adjustment is provided by R65. 

RTTY Mode 

79. The RTTY signal from the RTTY Board pin 9 is fed onto the board at pin 24 and 
routed into the audio channel via R1 14. 

Audio Mode 

80. The audio input is fed onto the board at pins 41 (audio 1) and 35 (audio 2), and is 
routed to pins 38 (32) via front panel level control potentiometers; from there the 

Inputs are applied to similar AF amplifiers. 

81 . The audio 1 input at pin 38 drives the differential amplifier TRIO, TR12 via the 
phase splitter TR6. The output at TR12 collector is applied to amplifier ML1, which 

has a gain of approximately 200 times; a.g.c. action is provided by TR16 and diodes D 13, 
D17. A sample of the audio output from ML1 is detected by D19, M3 and the resulting signal 
is used to control the current through TR16 and thus through D13 and D17; as the effechve 
impedance of D13and D17 is dependent upon the current flowing th. rough . them, this controls 
th£ overall gain of the amplifier. As o potential of -3V is required on TR16 base to turn it o 
to set the output level from the amplifier at approximately 4. 5V peak-to-peak. 

82 The output of ML1 is applied to the level control gates via the ‘channel 1 gain' 
potentiometer R73. The level control gates are brought into operation when 

reinserted carrier modes are selected in order to reduce the gain of the audio channel, thus 
preserving a constant p.e.p. level at the output. 

83 The audio 2 input is similarly processed in the circuit comprising ML2 and 
associated components, and is applied to a 16dB level gate via potentiometer R75. 



on 



VOX 



84 VOX operation is available on channel 1 on single sideband modes. A sample of 

the output from ML1 is applied via the ‘VOX sensitivity' potentiometer R79 to the 
amplifier TR23, TR24, the output of which operates the Schmitt trigger TR27, TR^ . e 
output of the Schmitt switches TR33 in the mute delay circuit TR33-TR39, which operates in 
the same fashion as the CW mute delay circuit, givljg a fast attack, and a 2 second decay ti me. 



Production of 1.4MH 

85. The 1 .4MH 
at pinjte a 
which stabilises it at 

attenuator formed by 

? . .. jv 

f vv #• 




ce o.sci I later, 'is fed onto the board 

amplifier TR43-TR46, 

1 s passed into a variable 

TR43 and TR44. 
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The signal at the emitter af TR44 is amplified by TR45 and detected by D35 and D36; the 
resultant d.c. signal is amplified in TR46 and then applied to TR40, - fhus controlling the 
II noin of the amplifier. The output level is adjustable by R149, and is set to be 
exactly ^50mV r.m.s. at TP5. The low-impedance output from TR44 emitter is applied in 

parallel to:- 

(a) The balanced modulator stages TR41, D33, TR47 (channel l) 
and TR42, D34, TR48 (channel 2). 



(b) 



The l.4MHz carrier insertion stage TR49-TR52. 



86 . 



The output from channel 1 level gates is amplified in TR34 TR37 and the low- 
impedance output from TR37 emitter may be applied to either of the balanced 
modulators according to the state of RLA and RIB. The channel 2 modulating '"put at JR35 
base is amplified in TR35, TR38; the low-impedance output from TR38 emitter is applied 
to the channel 2 balanced modulator when the ISB mode is selected. The gam in channel 
is set to the 6dB down on that of channel 1 . 

87 The outputs of the balanced modulators are routed via band-pass filters to the 
inpu°of\he feedback summing amplifier TR55, TR57 where the 1 . 4M Hz corner 

freauency is re-inserted (via the amplifier and switch TR51) to form the first IF of 1.4MHz, 
his U fed off the board at pin 10 a. a level of OdBm. D45, D46, D47 form a imt er circuit 
arranged to operate when the level on TP6 is about 9V peak-to-peak (output level of +2dBm! 
to prevent overloading of following stages. 

Attenuation Circuits 

88 Attenuation gates are provided as follows, energised by +12V d.c. inputs to pins 
26 (6dB) , 23 (!6dB) and 20 (26dB or 20dB - see note). 

(a) 6dB gates 

(i) TR28, shunting the channel 1 modulating input to TR34 
(attenuates signal by 6dB). 

(ii) TR54, shunting the 1 .4MHz output from TR51 . 

(b) l6dB gates 

(i) TR32, shunting the channel 1 modulating input to TR34 

(attenuates signal by 1 ,5dB). 

(ii) TR30, shunting the channel 2 modulating input to TR35. 

(iii) TR60, shunting^the 1 >MHz output from TR51 . 

(c) 26dB gofe (or 20dfe- see n.< 



TR53, SfJtMing tf6^,4MHzWput^om TR51 

5 Rl Qjp H chared frqitf 1 8 ohms to 39 ohms . 
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89. The 'Tune* attenuator TR61 is energised by +12V d.c. at pin 27, and shunts the 
1 .4MHz output from TR51 . Its attenuation may be adjusted by means of R204. 

90. When any of the above attenuation gates are selected, +12V is applied to the . 
base of TR49 via the appropriate diode in the chain D37-D41 and the base resistor 

R166 TR49 will switch on, switching off TR50 which wiil switch on TR52. This action will 
switch on the 1 .4MHz amplifier TR51 , and the 1 .4MHz signal will be applied via the 
amplifier to the appropriate attenuator gate. The gain of this stage is controlled by R184. 



Relay Drivers 

91. Relays RLA and RLB are driven by TR21 and TR31 respectively; their contacts 
control the routing of the modulating inputs to the balanced modulators. 



92. When 'LSB' is selected by applying +12V to pin 30, RLA in TR21 collector is 

energised and contact RLA1 routes the channel 1 input to the channel 2 modulator, 
the output of which is taken to the USB filter. 



When 'USB' is selected, both relays are de-energised and the channel 1 input is 
routed via the channel 1 modulator to the LSB filter. 



94. When MSB' is selected, RLB is energised via TR31; RLA is de-energised, and the 
channel 1 input therefore generates the upper sideband while the channel 2 input 
generates the lower sideband. 



Auxiliary Control Inputs 

95. The auxiliary control functions are summarised in Table 4. 





TABLE 4. CONTROL FUNCTIONS ON LOW LEVEL BOARD 



CONTROL INPUT 


OPERATION ON APPLICATION OF+12V 


Full Power 
(pin 9) 


Sets the output to maximum by switching on TR58 and setting 
the gain of the output amplifier to maximum. 


Low Power 
(pin 8) 


Switches on TR56 allowing output level to be adjusted by R190 
- this enables the output level to be set between OdB and 
-7dB down on the normal level. 


-6dB 
(pin 26) 


Turns on T.4MHz switch (TR51) via D39, operates 1.4MHz 
6dB gate (TR54), and 6dB audio gate (TR28). 


-16dB 
(pin 23) 


Turns on 1.4MHz switch (TR51) via D37, operates 1.4MHz 
!6dB gate (TR60), and 16dB audio gates (TR30, TR32). 


-26dB (or -20dB) * 
(pin 20) 


Turns on J.4MHz switch (TR51) via D40, operates 1 4MHz 
26dB or 2 OdB gate (TR53)* 


ISB 

(pin 29) 


Operates RLB (TR31) and 6dB audio gate via D26 


Tune 
(pin 27) 


Mutes audio by turning off -7V regulator (TR3) via D28. Turns 
on 1.4MHz switch (TR51) via D41 , operates tune gate (TR61) 
allowing tune level to be set by R204. Also operates full 
power gate (TR58) via D51, and inhibits low power gate. 


LSB (pin 30) 


Operates RLA (TR21) 


RTTY ON 
(pin 21) 


Mu^tes audio by turning off -7V regulator (TR3) via D9, 


CW-6 
(pin 45) 


Switches on the tone insertion oscillator by turning on TR14 via 
D4 and DIO. Operates 6dB audio gate (TR28) via Dl, D2, 

027, and 1 .4MHz switch (TR51) via Dl, D2 and D39, and' 

1 .4MHz 6dB gate (TR54) via Dl , D2. Also mutes audio by 
turning off -7V regulator (TR3) via D4, D18 and D12. 


CW supp. 
(pin 46) 


Switches on the tone insertion oscillator by turning on TR14 via 
D3 and DIO. Mutes audio by turning off -7V regulator (TR3) 

• via D3, D18 aftd D12 t ^ 

— ' v 
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Meter Amplifier 



96, Transistors TR62-TR64 form a meter drive circuit. The amplifier accepts audio 

inputs at approximately -30dBm at pin 15, and with diodes D48, D49 in the feed- 
back network provides lOOpA d.c. for full scale deflection of the front panel meter. R 1 95 
is for initial calibration of the meter circuit. 

TABLE 5. POTENTIOMETER SETTINGS, LOW LEVEL BOARD 



POTENTIOMETER 


SETTING 


Audio Gain 1 
(R73) 


Should be set so that at the top end of the AGC range (+20dB 
above onset of AGC control) level on pin 2 is 420mV r.m.s. 

* 


Audio Gain 2 
(R75) 


Should be set so that at the top end of the AGC range (+20dB 
above onset of AGC control) level on pin 3 is 210mV r.m.s. 


VOX 

(R79) 


With audio set to minimum end of AGC range increase R79 
until VOX circuit operates. 


SET METER 
(R 1 95) 


When a OdBm signal is input to the exciter and the meter 
switch is set to measure the line, the potentiometer should 
be set so that the needle points to the OdBm mark. 


CW limiting 


Adjust such that the sine wave on TP1 is limiting on one peak 
and back-off approximately 0.5V. 


Set CW 
(R65) 


Set front panel switch to CW, and operate a key plugged in 
the front panel. Adjust for 420nV r.m.s. on pin 2. 


Set 1 . 4MHz 
level (R149) 


Set level on TP5 to 224mV r.m.s. with a OdBm + 3dB signal 
input at 1 ,4MHz on pin 16. 


Set carrier 

(R184) 


Set front panel switches to high power and to AM-6. Remove 
all audio inputs and adjust until level on pin 10 is -6dB into 
50 ohm. 


Tune (R204) 


As required. 


I ; 


As required, r 

T 1 / y . ^ 
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RTTY GENERATOR BOARD PM340 



Fig. 13 



Function 

97. The RTTY Generator accepts the Remote keying (+12V d.c. mark, and open circuit 
for space) for the RTTY keying inputs (5-0- 5V d.c. or 80-0-80V d.c.) and 
produces the mark/space output voltages on the Remote keying mode or the mark/space audio 
frequencies in the RTTY mode. The mark/space frequencies may vary from ±75Hz to ±425Hz 
about a 2kHz nominal frequency. The Remote keying and RTTY outputs are both applied to the 
Low Level Board. The Remote keying output is taken from pin 2 of the p.c.b. whilst the RTTY’ 
output is taken from pin 9. 

NOTE: An additional board (PS567) provides the above inputs to the RTTY Generator when 

Polar or Neutral Keying is required. Refer to Appendix 2 for details of this option. 



Remote Keying 



98. The keying input at pin 3 is applied via the voltage divider network Rl, R2 to the 
gate of TR 1 ; the voltage appearing at TR1 gate is limited between +4V and 
-5.4V by zener diodes D1 and D2. TR 1 switches the base of TR2, producing an output from 
pin 2 of approximately +20V mark and 0V space. 





RTTY Mode 

99. The input which may be derived from a 5-0-5V or an 80-0-80V supply is applied 

via pin 3 to TR1 gate and switches TR2. The output may be taken directly from TR2 
collector or via the inverting stage TR3 according to the position of link LK 1 (which provides 
'normal' keying in position A-B and 'reverse' keying in position A-C) and is applied via R12 
to the coupled emitters of TR4 and TR5. 



100. TR4, TR5, TR6, TR7 and C3 shape the input to trapezoidal form (constant-current 
sources being provided by TR6 and TR7) with rise and fall times of approximately 
750ps and amplitude of +20V p-p; this output is then applied via R 1 5 and TR8 to TR9, to 
control the parameters of the pulse generator TR 11, C4, C5. R22 in TR9 emitter controls the 
generator frequency and is set to give a p.r.f. of 4kHz; R15 in TR8 base controls the 
frequency shift within the range ±70Hz to ±425Hz. The output of the pulse generator is 
coupled by C8 into the ’clock’ input of the J-K flip-flop ML1, which produces a squarewave 
output at half the input frequency. This is fed off the board at pin 9, via the level-control 
potentiometer R31 , to pin 24 on the Low Level Board. 



101 . TRIO and associated comi 
When +12V is applied a 
conducts arid turqs a TR10 on, appj- 
an open cirq#t at pin npp :s l 
■ '■ ibled by.^2V 
£DlO; thii r ' 
ly input' 




ts enab) e/inhibit s^pgeYfor the RTTY output. 

the front^panel^.zener diode D1 1 
jput of^iLl and^gnabfring the output; 

The output 
";.TY TEST’ 

■6 TR 1 via 







Pulse Generator/Tone Oscillator 



102. The pulse generator uses a complementary unijunction transistor TR 11. At the 
beginning of a cycle, C4 charges via TR9 towards 0V; when the Bl-E voltage 

on TR1 1 reaches a value of approximately 8.6V, C4 discharges via TR1 1 and R21 , causing 
a voltage pulse of approximately 5V peak to be developed across R21 . 

103. The frequency of oscillation is controlled by the current through TR9, which is 
adjustable by R22, and also by the potential at TR8 base which is determined by 

the setting of R15 and the switching waveform from the trapezoidal shaper. 

MIXER & OUTPUT BOARD PM342 Fig. 15 



104. This board contains the following circuits:- 




(a) 

(b) 

(c) 



First and second mixer circuits, with associated filters and amplifiers. 

Input amplifiers for the 34MHz fixed and 35. 4-65.4MHz variable 
frequencies. 

Muting circuit. 



Mixers & Output Amplifier 



105. The 1 .4MHz first i.f. from the low level board is fed onto the mixer and output 

board at pin 4 at a level of OdBm and into the first mixer stage T1 , T2; there it is 
mixed with the 34MHz stable frequency from the 34MHz Generator Board to produce the 
second i.f. of 35.4MHz. Unwanted frequency components are removed by the bandpass 
L-C filter including C7-C30, which provides 50dB attenuation of the fundamental and 70dB 
image rejection. 



106. The signal is then amplified by TR7, TR8, filtered again in the crystal filter, 

(which reduces wideband noise into the final mixer and has a pass-band of +6kHz 
centred on 35.4MHz), and then fed into the final mixer T8, T10. There it is mixed with a 
signal in the range 35.4-65.4MHz derived from the synthesizer boards, and the resulting 
signals are filtered by the low-pass filter L8-L10 (which has a sharp cut-off above 30MHz). 
The output from the filter is a signal in the range l-3QMHz at a level of -16dBm; this is 
applied via the buffer amplifier TR14, TR15, which also incorporates a gain control R67, to 
the input of the five-stage wide-band output amplifier TR9-TR13. The output at a level of 
+23dBm is taken off the board at pin 16. 



Input Amplifie rs 



107. 



i 08 



TR2, 



The two input amplifiers, for^the i 
variable frequency, are simi? 

The 34MHz signal is fed onto th 
coppted into the base ofdhe driv 
TR(L is g 120V p-p sinelfrave tiB.the first" 




Hz fixed frequency and the 35.4-65.4MHz 
struction and operation. 



via pip ^ at a level of OdBm and a.c. 

The output of the push-pull stage 




109 . 



The 35.4 - 65.4MHz signal is fed onto the board via pin 8 at a level of OdBm, 
and a.c. coupled into the base of driver transistor TR4. The output of the push- 
pull stage TR5, TR6, is a 20V p-p sinewave to the second mixer. 

Muting Circuit 

110. The muting circuit TR16, TR17 controls the HT supply to the collectors of TR9-TR12 
in the output amplifier. Transistor TR17 is normally held on by the +12V d.c. 

input to pin 12 from pin 5 on the Control Board and TR16 is bottomed, applying +20V to the 
output amplifier. When TR17 base is taken down to 0V, TR16 cuts off and removes the supply 
to the amplifier. 

NOISE IMMUNITY BOARD PM346 Fig. 17 

111. The function of the noise immunity board is to prevent random operation of any of 
the 24 frequency selection lines by noise or RF signals picked up on the lines when 

the unit is used on extended control. 

1 12. The board contains 24 circuits (one for each frequency selection line) which accept 
+ 12V for 'select and open circuit for ’not select'. The input line to each circuit is 

taken via a 4.7k ohm resistor to the -7V rail (earth clomp diodes in the transistor base circuits 
prevent reverse base/emitter voltage breakdown) and thus a voltage greater than approximately 
8V (relative to -TV) must be applied to the input line before the transistor will conduct. 

113. The outputs of the board are taken from the collectors of transistors to the inputs of 
the three programmed dividers; selection of a line causes the associated transistor 

to conduct and apply logic 'O' to the divider input. 

CONTROL BOARD PM345 Fig. 19 

1 14. The Control Board logic and switching circuits accept the inputs and produce the 
outputs summarised in Table 7. 

TABLE 7. CONTROL BOARD INPUTS AND OUTPUTS 



INPUT/PIN 


OUTPUT/PIN 

" 


Reset (+12V) 29 


’Reset’ to Tx (+12V) 30 

Removes earth from ’Reset’ lamp 4 

, Removes +12V from remote ’Reset' line 32 

f >• ■ .. 


In lock (+5V) 25,26.27 ^ 

fV 


Earth 1 to *mfl]pSMamp. «§ 3 

+lW to rerjote In lock' 1^ 31 


Mute (+12V) 24 Mixer ^Output Board / 
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TABLE 7 (Contd.) 



INPUT/PIN 



OUTPUT/PIN 



Selector Switch inputs 

(+12V) 18,19,20,21 



Tune Switch (+12V) 



Fault (0V) 




Reduced Power (+12V) 



Power Supplies 



+ 12V 
+5V 
-7V 
Earth 

Logic Earth 



'De-mute' to Mixer & Output Board 
and Tx (+12V) 



'Tune' to Low Level Board (+12V) 
'Inhibit' to Mode Switch (0V) 
'De-mute' to Mixer & Output Board 
and Tx (+12V) 



Earth to 'Reset' lamp. 

+12V to remote 'Reset' line 
'Mute' to Mixer & Output Board 
and Tx (0V) 



Earth to 'Reduced Power 1 lamp. 

+12V to remote 'Reduced Power' line 



Ready (0V) 


8 


Earth to 'Ready' lamp. 


10 






+12V to remote 'Ready' line. 


34 






'Enable' to Mode Switch (+12V) 


12 


Standby (+12V) 


13 


Earth to 'Standby' line 


14 


EHT On (+12V) 


15 


Earth to 'EHT On' line 


16 



'Reset' Input (pin 29) 

115. Pin 29 is normally open circuit. When the 'Reset' button on the front panel is 
pressed, +12V is applied to pin 29; this turns TR2 on, with the following effects: 

(a) TR1 turns off, applying +12V to the lintpr amplifier as a 'Reset' command 

via pin 30. . 4.^ *• 

(b) She ’O' at TR2 cofieciftrj* inverted by and used tc trigger the 2-second 
Vt^iostable ML4, wfl icfttfcp.fr ejSV 0 ' fo' ^^econds to G2 and G3; this 

%f>esets^the latch describ^m gqHt. 1 27 to -J5J9. 

v’ 






* 













'In lock' Input (pins 25, 26, 27) 



1 16. The inputs to these pins are derived from the lock indicators associated with each of 
the three phase comparators in the frequency synthesizer, which output '1' to indicat 
the ’in lock' condition. When all three inputs are at '1', the output of G6 is 'O'; this is 
inverted to T by G8 and applied to: 



(a) TR4, which turns on and lights the 'in lock’ lamp via pin 3, and also 
turns TR5 on to apply +12V to the remote ’in lock' line via pin 31 . 

(b) G4 in the latch circuit, leaving the latch in the ’normal’ (de-muted) 
condition . 



’Mute 1 Input (pin 24) 

117. Pin 24 is normally open circuit. When the ’Mute' switch is operated, +12V is 

applied via pin 24 to TR8, turning it on and applying 'O' to one of the inputs of G9; 
G9 therefore outputs a '1'. This turns TR9 on and applies a 'mute' command of OV via pin 5 tc 
the transmitter and to the mixer and output board. 



Selector Switch Inputs (pins 17-21) 

118. A +12V signal on any of these inputs, applied through TR12 and G10, results in a 
'1 ' being input to G9. If there is no +12V signal present at any of these inputs a 

'O' is applied to G9, which results in a OV 'mute' command being output from pin 5 via TR9. 

1 19. A +12V signal from the 'Tune' switch on pin 17, in addition to the above actions, 
applies a +12V 'tune' signal to the Low Level Board via D17 and pin 11; it also 

switches TR17 on via zener diode D18, removing the +12V supply to the mode switch via 
TR16 and pin 12 to prevent selection of other modes. 



'Fau lt' Input (pin 1 ) 

120. In normal operation, +12V is applied to pin 1; this back-biases Dl, causing zener 
diode D2 to conduct and turn TR3 on, thus applying logic 'O' to G2. A fault 
condition is signalled by OV at pin 1, resulting in a ' 1 ' input to G2 and a 'O' output. This 
causes the output of G5 to go to ’ 1 ' , lighting the 'reset' lamp via TR6 and pin 4 and applying 
+ I2V to the remote 'reset' line via TR7 and pin 32. The '1* output from G5 is also applied 
via G7 and G9 to TR9, producing a OV 'mute' output at pin 5. 



121 . If the 'Reset' button is now pushed, the output of G5 will change to 'O' only for 

the 2-second period of th^imonostable ML4;^the drive unit wil I 'therefore de-mute, 
and the 'reset' light will go dyf/'rar only two/.iecond?®^?' 

'Reduced Power’ Input (pin 6) V ? ,, "*ii * 

^ •-•.-if 

a.i.pl ifi er i s O^efatjjpg at rodu ced 

'power' 



122 . 
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'Ready' Input (pin 8) 



123. Pin 8 is held at +12V when the linear amplifier is 'not ready'. When it is 'ready' 
the input goes to OV, turning TR13 off, TR14 on and TR15 on. TR14 lights the 

’ready' lamp via pin 10, and TR1 5 applies +12V to the remote 'ready' line via pin 34; TR14 
also removes the drive from TR17 via D15 and D18, turning TR16 on and applying +12V via 
pin I to enable the 'Mode' switch. 

124. In the absence of a 'ready' input (i.e. if pin 8 is at +12V) TR14 collector is at 
+12V; this is applied to: 

(a) The 'tune' control line on the Low Level Board via D15 and pin 11 . 

(b) TR12 via zener diode D13, D14 and R34, turning TR12 on and applying 
logic '1 ' via G10 to pins I and 2 of G9. 

'Standby* input (pin 13) 

125. A +12V signal is applied to pin 13 when the front panel 'Standby On' button is 
pushed; this turns TR 1 8 on and applies a 0V si^ial to the linear amplifier via pin 14. 

When 'Standby' is not selected, pin 13 is open circuit and the output at pin 14 is +12V. 

'EHT On 1 Input (pin 15) 

126. A +12V signal is applied to pin 15 when the front panel 'EHT On' button is pushed; 
this turns TR 1 9 on and applies a 0V signal to the linear amplifier via pin 16. When 

'EHT On’ is not selected, pin 15 is open circuit and the output at pin 16 is +12V. 



Latch Circuit G3/G4 

127. Gates G3 and G4 form a latch, which is reset by a 'O' on pin 4 of G3 and tripped 
by a 'O’ on pin 9 of G4 When the synthesizer is caused to go out of lock by a 
change in the frequency setting, a fast negative pulse is applied to pin 9 of G4 (see para. 116). 
This trips *he latch, causing a 'O' to appear on pin 6 of G3 and a ' 1 ’ on pin 1 1 of G5; this 
turns TR6 on, lighting the 'Reset' lamp via pin 4 and applying +12V to the remote 'Reset' line 
via TR7 and pin 32. 



128. The T on pin 11 of G5 is inverted by G7 and applied to pin 5 of G9, causing G9 
to output a '1'; this turns TR9on, placing a 0V 'Mute' signal on pin 5. D5 in TR9 

collector protects TR9 against reyerse switching pulses from the relay connected to the 'Mute' 
line. 

if •• -‘A 

129. The la b) G3/G4 is refct by a .'O' dn-Js#$i 6f^G3^6pplied via pin 29, TR2, G1 and 
Kstabld ML4 wh&l th^ 'Relet'' button 1* butl&d^' 
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POWER SUPPLY BOARD PM343 



Fig- 21 



General Description 

130. The power supply board, in conjunction with external transistors and resistors, 
stabilizes the unregulated potentials from the transformer and rectifiers. 

131 . The supply is fitted with turnover current limiting on all the supply rails to 
prevent damage should a short circuit occur. 

Electrical Characteristics 



Inputs: Positive 36V + 4V unregulated- smoothed 

Positive 22V + 2V unregulated-smoothed 
Positive 11.5V ± 2V unregulated-smoothed 
Floating 16V ± 2V unregulated-unsmoothed 

Outputs: Positive 20V + 2V variable 

Maximum current 1.5A 
Positive 5V + 0.5V variable 
Maximum current 1 .5A 
Negative 7V + 0.5V variable 
Maximum current 0.5A 
Positive 12V + 2V 
Maximum current 1 .5A 

FREQUENCY SELECTOR SWITCHES Fig. 28 



General Description 



132, The Frequency Selector Switch consists of six individual switches; there is one 
switch for each frequency decade. 

133, Each switch accepts +12V, and according to the value the switch is set at, routes 
+12V or an open circuit to the switch output. Figure 4-3 shows all the possible 

positions of the four switch sections for each of the six switches, 

134, The state of any frequency selection line is either open circuit or +12V. The 
MHz x 10 and MHz x 1 switches provide an inverted and 9's complement BCD 

output; the kHz x 100, kHz x 10, kHz x 1, and Hz x lOO^witches provide an inverted BCD 





Note: 1 = +12V, 0 = open circuit 
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INTRODUCTION 

1 . A list of test equipment required For maintenance and fault location is given 

below. The procedures should preferably be carried out at room temperature 

(+20°C). 

Test Equipment 



(1) Power Supply 

Stabilised Power Supply 

Outputs +5V at 1A 

+ 12V at 1A 

Stabilised Power Supply 

Outputs +20V at 1A 

-7V at 1A 

Example: Advance Type PP3 

(2) Audio Signal Generator (Two Tone) 

Example: Marconi Type 2005R 

(3) Multimeter 
20,000 ohms per volt 
Example AVO 8 or 9 



(4) Digital Frequency Meter 

Frequency Range: 900kHz to 70MHz 
Example: Racal Type 9022 



( 5 ) 



Electronic Voltmeter 

Voltage Range: lOOmV to 30V 

Example: Airmec Type 30TA or FartYfell Type 
Adaptor, 50 ohm terminated (Type 



TM6 with Probe to Type N 

TM6/4). 




( 6 ) 



Oscilloscope 

Dual Beam Oscilloscope with delayed time base facility. 
Bandwidth: 65MHz or better. 

Sensitivity: lOOmV/cm with high impedance probe. 
Example: Tektronix 454 



(7) Spectrum Analyser 
0 - 1 00MHz 

Example: Hewlett Packard 

1 41 T Display Section 

8552 IF Section 

8553 RF Section 



MAINTENANCE 



Note: When operating the MA. 1720 as an independent unit it is necessary to terminate 

the output with a 50 ohm load and to link pin 9 to pin 3 on socket SK6. 



Setting-up Power Supply Board PM343 

2. Use the multimeter to measure the supplies at TB2; adjustment of a supply is by the 

associated potentiometer on the Power Supply Board. 



TB2 Supply Adjustment 

1 i- "*■ -7V + 0.25V R12 

X^+<4- +5V + C.25 V R9 

S -t 4 +12V + 0.5V R33 

% 7 +20V + 0.5V R22 



Frequency Synthesizer Board PM349 
3. 



4. 



Set the front panel frequency selector switches to 000000MHz and adjust L2 on the 
Frequency Synthesizer Board PM349 to obtain a reading of +15V d.c. at TP5. 

Set the front panel frequency selector switches to 29. 9999MHz and check that the 
voltage at TP5 is now 3. 5V d, c. 4-2^ 



HF Loop Board PS337 

5. Connect the oscilloscope to TP4 and adjust R38 to obtain a reading of 3V p-p. 



6 . 



Use the electronic voltuftflyer to measure the level at pin 22 of the p.c.b. and 
adjust R44 to obtain a reading of 225mV^OdBm into 50 ohms). 



1 

S 



> V '. 
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7 . 



Set the front panel frequency selector switches to 29. 9999MHz and adjust L20 to 
obtain a reading of +8V d.c. at pin 18 of the p.c.b. 

8. Set the front panel frequency selector switches to 6. 9999MHz and adjust L4 to 
obtain a reading of +14V d.c. at the collector of TR19. 

9. Set the front panel frequency selector switches to 17. 9999MHz and adjust L5 to 
obtain a reading of +14V d.c. at the collector of TR19. 

10. Set the front panel frequency selector switches to 29. 9999MHz and adjust L6 to 
obtain a reading of +14V d.c. at the collector of TR19. 



Setting-up Mode Levels 




11 . 




( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 



(7) 

( 8 ) 

(9) 



Set the MODE SELECTOR switch to AM-6 and use the Electronic Voltmeter 
to monitor the output at SK4 on the rear panel. Adjust transformer T6 on 
the Low Level Board for maximum output. 



Adjust inductors L2, L3, L4, L6 and L7 on the Mixer and Output Board for 
maximum output and adjust R70 on the Mixer and Output Board for an output 
voltage of 1 .6V r.m.s. (-6dB on dB scale of Electronic Voltmeter). 

Set the front panel meter switch to RF and adjust R64 on Mixer and Output 
Board to obtain a reading of -6dB on the front panel meter , 

Set MODE SELECTOR switch to SSB-16 and check that the output level falls 
by lOdB ± 1 dB to that obtained in (3). 

Set the MODE SELECTOR switch to SSB-26 and check that the output level 
falls by 20dB ± 1 dB to that obtained in (3). 

Switch the MODE SELECTOR switch to SSB SUPP and use the Audio Signal 
Generator to insert a signal of OdBm into 600 ohm at a frequency of 1kHz 
into LINE 1 socket on the front panel. Turn the SET LINE potentiometer on 
the front panel fully anti-clockwise. 

Set the METER switch to LINE 1 and adjust R195 on the Low Level Board to 
obtain a reading of OdBm on the front panel meter. 



Decrease the output of the Audio Signal Generator by 20dB and ensure that 
the front panel meter reading falls by lOdB + 0.5dB. Increase the output of 
the Audio Signal Generator to OdB. 



ie SET LINE 1 potentiometer to 



Set the METER switch to SET.T.pnd pdj^ 
obtain a reading of^Qd&rf>n ‘the fro nf 'panel meter (with an audio input). 

« MbJg 






V. . JT 
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( 10 ) 



Set the METER switch to RF and increase the output of the Audio Signal 
Generator by lOdB. Adjust R73 on the Low Level Board to obtain a 
reading of 200mW on the front panel meter. 



(11) Alternate the setting of the SIDEBAND SELECTOR switch between UPPER 
and LOWER and adjust in turn potentiometers R175 and RI76 on the Low 
Level Board to obtain equal output levels of 200mW for each sideband. 

(12) Decrease the output of the Audio Signal Generator by 20dB and check 
that the output level does not fall by more than 1 .5dB. 



(13) Set the VOX/PTT/TX switch to VOX and adjust R79 on the Low Level 

Board fully anti-clockwise/ and check that the output of the MA. 1720 is 
muted after approximately 2 seconds. Adjust R79 clockwise until the 
MA. 1720 de-mutes. 



NOTE: For speech input the clockwise setting of R79 may hove to be increased. 



(14) Set the Audio Signal Generator output to OdB, set the MODE SELECTOR 
to ISB-26 and check that the output level falls by 6dB. 

(15) Insert the audio signal into LINE 2 jack socket, set the METER switch to 
LINE 2 and check that the front panel meter reads OdBm. 

(16) Set the METER switch to SET 2 and adjust the SET LINE 2 potentiometer 
clockwise until the front panel meter reads OdBm. 



(17) Set the MODE SELECTOR switch to ISB-26 and the METER switch to RF. 
Increase the audio output by lOdB and adjust R75 on the Low Level 
Board to obtain a reading of -6dB relative to the 200mW setting on the 
front panel meter . 



Setting-up Tone Oscillator 



12 . 




0 ) 

( 2 ) 

(3) 

(4) 

(5) 




Set the TUNE/MUTE/OPERATE switch to OPERATE HIGH. 
Set the MODE SELECTOR switch to CW. 



Set the VOX/PTT/TX switch to TX. 

Set the FREQUENCY switches to 2MHz and press the RESET push-button. 

Insert the Key into a front.panel jack and earth the Key line (Key down 
condition). S 

V. 

In thfc^ey down condi 1 

rj 



a rdadipg of 200mW on the 




the Low Level Board to obtain 
eter. .» 
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(7) Use the Frequency Meter to measure the output frequency at socket SK4 
on the rear panel. The frequency should be 1 .999MHz In the Key down 
condition. If necessary, adjust transformer T1 on the Low Level Board. 



Setting-Up RTTY Facility 

13. (1) Set the MODE SELECTOR switch to RTTY TEST and the SIDEBAND 

SELECTOR switch to UPPER. 

(2) Remove link LK1 on the RTTY Generator Board and use the Frequency 
Meter to measure the output at socket SK4 on the rear panel. The 
measured frequency should be 2.0020MHz, if not adjust R22 on the 
RTTY Generator Board. 




(3) 

(4) 



Replace link LK1 in the A-B position of the RTTY Generator Board. 

Adjust R31 on the RTTY Generator Board for a maximum reading of 
200mW on the front panel meter. 



(5) The required frequency shift is obtained by adjustment of R15 on the RTTY 
Generator Board. If for example a frequency shift of 400Hz is required, 
R15 should be adjusted to obtain an output frequency of 2.0024MHz 5.e. 
400Hz above previous output frequency. 

(6) Switch the MODE SELECTOR switch to RTTY and check that the outpur 
frequency is 2.0016MHz. 



Tune Level 



14. Switch the TUNE/MUTE/OPERATE switch to TUNE and adjust R204 on the Low 

Level Board for a reading of -6dB relative to the 200mW setting on the front panel 

meter. 




Mixer Drive Level 

15. (1) Set the TUNE/MUTE/OPERATE switch to OPERATE HIGH and connect the 

oscilloscope or Electronic voltmeter to pin 8 and pin 9 (earth) on the 
Mixer and Output Board. 



(2) Adjust R44 on the H.F. Loop Board PS337 to obtain a reading of 224mV 
± lOmV. 
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9 FAULT LOCATION 



Procedure 

16. If a Fault is suspected, first check that the Front panel controls are correctly set 
for the mode of operation required, then check the setting of the INTERNAL/ 

EXTERNAL Frequency Standard Selector switch on the rear panel. 

Power Supply Board PM343 

17. Check the supply voltages, using the front panel meter (Chap. 3 para. 8) and 
adjust if necessary. If any power supplies are missing, check the inputs to the 

Power Supply Board using the multimeter: 



Pin 17 




12 

6 

22 



+30V d.c. 
+18V d.c. 
+10V d.c. 
+4.5V d.c. 



Mixer and Output Board PM342 



18. Using the oscilloscope, check RF levels at the collectors of all transistors on the 
Mixer and Output Board. Using the electronic voltmeter, check d.c. levels at 
the emitters of all transistors on the board. Representative values are given below. 



Transistor 


Emitter V d.c. 


Collector V p-p 


TR13 


5.8 


16.0 


TR12 


5.6 


7.5 


TR1 1 


2.8 


4.0 


TRIO 


2.6 


1.6 


TR9 


2.6 


0.8 


TR1 5 


8.0 


0.3 


TR6 

TR5 


3.2 ) 

4.0 ) 


15-20 at 35-60MHz 


TR8 


6.0 


1.0 


TR3 

TR2 


3.2 ) 

4.0 ) 


15-20 at 35.4MHz 



19. Adjustment of Low Pass Filter . If misalignment is suspected (symptom - excessive 
breakthrough of 2nd local oscillator, 35.4 - 65.4MHz), the following procedure 
should be adopted. . •*., • ; 



• / 



(1) Monitor the RF dtH 



IS MA. |?20 on this spectrum analyser. 



(2) Set the MODE SELECTCK/wjf&n ..fo-Kla supplied, and ensure that the 
n« i • i jH m 4'. ■ iffv 



MA. 1720 is not muted di 



Y is up. 



Ut 
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(3) Set the frequency switches to 02. 0200MHz. Press the RESET push-button 
□nd adjust L9 on PM342 for minimum output at 37.42MHz. 

(4) Set the frequency switches to 00. lGQOMHz. Press the RESET push-button 
and adjust LI0 on PM342 for minimum output at 35.5MHz. 

(5) Set the frequency switches to 08. 7700MHz. Press the RESET push-button 
and adjust 11 1 on PM342 for minimum output at 44. 17MHz. 

(6) Set the frequency switches to 29. 9999MHz, and set the TUNE/MUTE/ 
OPERATE switch to TUNE. Press the RESET push-button and adjust L8 on 
PM342 for maximum output at 30MHz. 

20. Using the oscilloscope, check the 1.4MHz input to the Mixer and Output Board 

PM342 at pin 4. The level should be 600mV p-p approximately. If there is no 
signal at this point, check the Low Level Board as in the following paragraphs. 



Low Level Board PM341 

21 . Select CW on the MODE switch. Using the oscilloscope, check pin 16 on the 
Low Level Board for the presence of a 1 . 4MHz signal of approximately 600mV p-p. 

If there is no signal, check the 1 .4MHz Generator on the Synthesizer Board as detailed in 

para . 68 . 

22. If a signal is present at pin 16, check the signal at TP5 for approximately 620mV 
p-p using the oscilloscope, then check the collectors of TR41 and TR42 using the 

oscilloscope. A squarewave of approximately 4V p-p should be present. 

23. Using the oscilloscope, check that a slnewave of approximately IV p-p is present 
at TR57 collector. 

24. Select 'KEY supp' on the MODE switch and repeat the tests of paras. 22 and 23 
for the same results. 

25. Select 'KEY -6' on the MODE switch. Using the electronic voltmeter, check that 
the voltage at pin 45 is not less than +10V d.c. , and that +5. 5V d. c. is present 

at TR50 collector. 



26. Select 'RTTY' on the MODE switch. Using the multimeter, check that +10V d.c. 

is present at pin 21 . Using, the oscilloscope, check that a squarewave of 50m V p-p 
at a frequency of approximately 2knz is preserit at pin 24; 



27. Select any SSB nfljprte on tffij MQ.ffiE 
results shown: 



TR2 collector 
TR3 collector 










'test the following points for the 



sing the electronic vo I trjteter 
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Pin 38 30OnV p-p audio ) 

TR12 collector lOmV p-p audio ) Using the oscilloscope 
TP2 2.5V p-p audio ) 



28 . 



29. 



Select MSB’ on the MODE switch and test the following points for the results 
shown: 



Pin 29 +10V d.c. ) 

TR4 collector +15Vd.c. ) Using the electronic voltmeter 

TR5 collector -5.6V d.c. ) 



Pin 32 

TR13 collector 

TP3 



300mV p-p audio ) 
lOmV p-p audio ) 

2.5V p-p audio ) 



Using the oscilloscope 



To check the meter circuit, test the following points for the results shown: 



Pin 15 

TR64 collector 



lOOmV p-p audio 
1 ,5V p-p squarewave 



) 

) 



Using the oscilloscope 



RTTY Board PM340 

30. To check the operation of the RTTY Board, carry out the following tests for the 
results shown: 



MODE Switch 
Setting 


Test Point 


Reading 


Test 

Instrument 


’RTTY Test’ 


Pin 5 


not less than +10V d.c. 


Multimeter 


’RTTY’ 


Pin 5 


-4V d.c. 


Multimeter 


’RTTY Test' 


TR2 collector 


+15V to +20V d.c. 


Electronic Voltmeter 


■RTTY’ 


TR2 collector 


OV 


Electronic Voltmeter 


’RTTY Test’ 


TR3 collector 


OV 


Electronic Voltmeter 


’RTTY’ 


TR3 collector 


+15V to +20V d.c. 


Electronic Voltmeter 


31 . Remove the 


link LK 1 and check the tone oscillator by moni 


itoring TP3 with the 



oscilloscope. A 2kHz squarewave with an amplitude of approximately 4V p-p 
should be displayed. 



32. Select 'RTTY Test* on the MODE switch. Monitor TP3 with the oscilloscope, insert 
link LK1 in position A-C and check that the oscillator frequency increases above 
2kHz. Change the link to position A-B and tyieck that the oscillator frequency falls below 
2kHz. > 
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Control Board PM345 



33, (1) Connect the multimeter between pin 30 (positive lead) and pin 22 (negative 

lead). Operate the RESET push button and hold in position, the multimeter 
should indicate +12V d.c. 

(2) If the front panel LOCK lamp is extinguished use the oscilloscope to monitor 
pins 25, 26 and 27; if the synthesizer is in the lock condition a constant +5V 
d.c. will appear at each pin. 

(3) If the synthesizer is locked i.e. +5V d.c. is present at pins 25, 26 and 27, 
use the multimeter to check for 0V on pin 3 and +12V on pin 31 of the Control 
Board. 



(4) Set the TUNE/MUTE/OPERATE switch to MUTE and use the multimeter to 
check for 0V on pin 5. 

(5) Select C.W. Keyed on the MODE SELECTOR and check for approx. +10V 
d.c. at pin 5. 

(6) Set the VOX/PTT/TX switch to TX and check for approx. +10V d.c. at pin 5. 

(7) Set the TUNE/MUTE/OPERATE switch to TUNE and check for approx. +10V 
d.c. at pin 5. 

(8) Depress the STANDBY push button and check for 0V at pin 14. 

(9) Depress the E.H.T. READY push button and check for 0V at pin 16. 

(10) Apply in turn the inputs shown below to the pins indicated. Connect the 
negative lead of the multimeter to pin 22 and use the positive lead to 
monitor the output pins shown. Check that the specified voltages +0. 5V 
are indicated. 



Apply Input 


to Pin 




Monitor Output from Pin 


Earth 


1 




OV 


4 








+12V 


32 








OV 


5 


+12V 


6 




OV 


7 








+12V 


33 


Earth 


8 




OV 


10 








+12V 


34 








+12V 


12 




Noise Immunity Board PM346 



34. If the output frequency of the MA. 1720 is suspect, the following checks should be 
made to the Noise Immunity Board by selecting, in turn, each digit of the ranges 
on the FREQUENCY SELECTOR switch. The Binary Coded Decimal (BCD) inputs to the 
Control Board are quoted for test purposes and a BCD Truth Table is provided to enable 
conversion from BCD to the digit selected. In the 1MHz and 10MHz ranges, the '9's 
complement system is used and it should be remembered that to obtain the relevant BCD inputs, 
the digit selected on the FREQUENCY SELECTOR switch must first be subtracted from 9 i.e. 

2 selected, 9-2=7 therefore the relevant BCD inputs are 1, 2 and 4. 

NOTE: The frequency lines from the FREQUENCY SELECTOR switches are coded in 

inverted BCD and nines complement code. This is how they appear at the 
inputs to the Noise Immunity Board. An inversion occurs within the Noise 
Immunity Board, therefore the outputs to the Synthesizer and the HF Loop and 
Transfer Loop are normal BCD (to the Synthesizer) and nines complement code 
(to the Loops). 



BCD Truth Table 



Digit 


T 


’2’ 


’4’ 


'8’ 


0 


0 


0 


0 


0 


1 


1 


0 


0 


0 


2 


0 


1 


0 


0 


3 


1 


1 


0 


0 


4 


0 


0 


1 


0 


5 


1 


0 


1 


0 


6 


0 


1 


1 


0 


7 


1 


1 


I 


0 


8 


0 


0 


0 


1 


9 


1 


0 


0 


1 
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35 . 



Range 

100Hz 



1kHz 



10kHz 



100kHz 



1MHz 



10MHz 



i from the circuit diagram (Fig. 12), 
he inverted input logic. 


the logic state a 


BCD Function 


Input Pin 


Output 


1 


8 


7 


2 


6 


5 


4 


4 


3 


8 


2 


1 


1 


16 


15 


2 


14 


13 


4 


12 


11 


8 


10 


9 


1 


24 


23 


2 


22 


21 


4 


20 


19 


8 


18 


17 


1 


32 


31 


2 


30 


29 


4 


28 


27 


8 


26 


25 


1 


40 


39 


2 


38 


37 


4 


36 


35 


8 


34 


33 


1 


48 


47 


2 


46 


45 


4 


44 


43 


8 


42 


41 



34MHz Generator Board PM34 4 

36. To check this board, monitor pin 8 with the oscilloscope and ensure that the 5MH. 

input is present at a level of approximately 800mV p-p. Transfer the oscilloscope to 
the following points In turn and check that the specified outputs are obtained. 



Test Point 

Pin 10 
Pin 12 

TR4 collector 
ML1 pin 6 
ML2 pin 8 ) 
ML4 pin 8 ) 
ML6 pin 6 



M A. 1720 




Output 

1MHz squarewave, IV p-p 
1MHz squarewave, 4V p-p 
34MHz sinewave, greater than 500mV p-p 

34MHz sinewave, 4V p-p 

*v 

2* 1MHz squarewave, 4V p-p 

* • if 

4V at 1MHz ■ 
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37 . 



Monitor the voltage at board pin 2 with the multimeter, and check that the level 
is +4V d. c. ; adjust LI if necessary. 



H.F. Loop Board PS3 37 

38. Switch the MHz switch on the front panel to the following ranges and check that 
the correct oscillator is selected by monitoring the pins on the p.c.b. 



MHz Range 


Pin No. 


Reading 


0-7MHz 


28 


OV 


8-17MHz 


27 


OV 


18-29MHz 


26 


OV 



39. Check that the selected oscillator is operating by using the oscilloscope to measure 
a 3V p-p signal at TP4. 

40. Check the shaping circuit, TR11 and TR12, by using the oscilloscope to check the 
signal at the collector of TR12. The squarewave signal should have an excursion 

from 0.4V to at least +3V p-p. 

41. Use the oscilloscope to check the divide by two circuit ML2, by monitoring the 
input at the collector of TR12 and the output at TP5. 

42. Use the oscilloscope to check the strobe pulse at TP6. The negative going pulse 
should be of 90 ns to 180 ns duration with a p.r.f. of approximately 400kHz. 

43. Use the delayed time base facility on the oscilloscope to check the divider ratio. 
Trigger the oscilloscope from TP6 and count the number of input pulses to produce 

one output pulse. 

44. Use the oscilloscope to check the operation of the Transfer Oscillator of TP12. 

The squarewave pulse should have an excursion from 0.4V to at least +3V p-p. 

45. Use the oscilloscope to check the phase comparator outputs. Negative going pulses 
of 30 ns durotion should be obtained at TP7 and TP8 when the loop is locked. 

When the loop is out of lock, one test point should have the negative going 30 ns pulse whilst 

the other should have a pulse of cyclically varying width. 



46. Use the multimeter to check the d.c. voltage at the collector of TR 19. When the 
loop is locked the voltage should be between +3 and +14V d.c. When TP7 has the 
pulse of cyclically varying width the voltage should be approximately +2.3V d.c. When TP8 
has the pulse of cyclically varying width the voltage should be approximately +19V d.c. 



47. Use the oscilloscope to check the lock indtcaMjf. ; When the loop is locked TP9 and 
TP1 1 shoujd have'negative going pulses of '1 .5 jjtf^Scation at a p.r.f. of approx- 
imately 400kHz. When the loop is out of lock t hejpu l se^^.cyc frilly varying width at TP7 or 
TP8 should also appear at TP12 except during the period o»he neAtive .going 1 . 5 ns pulse at 
TP9 and TP1 1 . ^ 
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Transfer Board PS338 



NOTE: The following checks on the Transfer Board should be carried out when the board is 
used in conjunction with the oscillator on the H.P. Loop Board. 

48. Use the oscilloscope to check the voltage at the collector of TR2 which is produced 
by the 1MHz frequency standard input. The voltage should be approximately 

300m V p-p . 

49. Use the oscilloscope to check the signal at the collector of TR3 which is produced 
by the Transfer Oscillator input. The signal level should be approximately IV p-p 

in the frequency range 885- 948kHz. 

50. Use the oscilloscope to check the mixer output at the collector of TR6. The signal 
should have an excursion from +0.4V to at least +3V p-p. 

51. Use the oscilloscope to check the signal on TP1 which should have an excursion 
from +0.4V to at least +3V p-p. 

52. Use the oscilloscope to check the signal at TP6 which should be a negative going 
pulse with an excursion from +0.4V to at least +3V p-p, with a duration of 

approximately 250-300 ns. 

53. Use the delayed time base facility on the oscilloscope to check the divider ratio 
by triggering the oscilloscope from TP9 and counting the number of input pulses to 

produce one output pulse. 

54. Use the oscilloscope to check for negative going pulses of 30 ns duration at TP3 
and pin 6 of ML8 in the lock condition. In the out of lock condition either TP3 

or pin 6 of ML8 will have negative going pulses of 30 ns duration whilst the other will have 

negative going pulses of cyclically varying widths. 

55. Use the multimeter to check the d.c. voltage at TRIO collector. In the lock 
condition this should be in the range +3V to +8V d.c. When pin 6 of ML8 has 

a pulse of cyclically varying width this voltage should be approximately +11V d.c. (out of 

lock condition). 

56. Use the oscilloscope to check the lock indicator. In the lock condition the signals 
at TP4 and TP5 should be negative going pulses with an excursion of +3V to 0.4V 

with a duration of 1 .5p$. 

57. In the out of lock condition the pulse of cyclically varying width at TP3 or pin 6 
of ML8 should also appear at pin 6 of the Transfer Board except during the period 

of the negative going 1 .5ps pg lso Sat TP4 and TP5. 
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Synthesizer Board PM349 

58. Use the multimeter to check the oscillator supply; the voltage at the emitter of 
transistor TR1 should measure +5V d.c. ± 0.25V . 

59. Use the oscilloscope to check the oscillator output at TP 1 . A TTL squarewave 
signal in the frequency range 18-23MHz should be obtained. 

60. Use the oscilloscope to check the strobe pulse at TP4. The negative going pulses 
should have a duration of 80-100 ns. 



61 . Use the oscilloscope to check the strobe pulse at TP2. The positive going pulses 
should be of approximately 50 ns duration. 



NOTE: 



If the positive going 50 ns pulses are not obtained at TP2, the input and output pins 
of ML5, ML8, ML13 and ML16 should be monitored to isolate the faulty package 
in the divider chain. 



62. Use the oscilloscope to check the divide by five package ML5. The TTL signal 
at pin 2 of ML5 should be in the frequency range 3.6 - 4.6MHz. 

63. Transfer the oscilloscope to pin 12 of ML! to check the buffer stage, gate G1 

of ML1 . The signal should be in the frequency range 3.6 - 4.6MHz. ; 

64. Use the oscilloscope to check the Divide-by-2000 stage at TP3. The signal 
should be a square waveform at 500Hz. 

NOTE: If the 500Hz square waveform is not obtained at TP3, the input and output pins 

of ML3, ML4, ML7 and ML10 should be monitored to isolate the faulty package 
in the divider chain. 



65. Use the oscilloscope to check the phase comparator outputs. Positive going pulses 
of 50 ns duration should be obtained at the Q outputs (pin 5 and pin 9) of ML12(a) 
and ML12(b) when the loop is locked. In the out of lock condition pin 5 or pin 9 should have 
a negative going 50 ns pulse whilst the other pin should have a pulse of cyclically varying 
width. 



66. Use the multimeter to check the supply to the Varactor Line Driver at the emitter 
of transistor TRIO. The voltage should be +19. 5V d.c. ± 0.5V . 

67. Transfer the multimeter to check the Varactor Line Driver at TP5. When the loop 
is locked the voltage should be between +3.5 and +15V d.c. depending on the 

frequency selected. When the Q output (pin 5) of ML12 (a) has the pulse of cyclically 
varying width the voltage should be approximately +15V d.c. When the Q output (pin 9) of 
ML 12 (b) has the pulse of cyclically varying width the Voltage should be approximately +18V 
d.c. ■*■■■. 



- It" 
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68. Use the oscilloscope to check the 1 .4MHz Generator. The signal at pin 9 of ML3 
should be a square waveform with an excursion from 0.4V to at least +3V p-p. 

69. Transfer the oscilloscope to the base of TR3. A sine wave signal of approximately 
500mV peak to peak should be obtained. 

70. Transfer the oscilloscope to pins 1 and 2 of the printed circuit board. The output 
of the 1.4MHz Generator should be approximately 640mV p-p when the generator 

is correctly terminated. 
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Component Valu es 



Component values are quoted as follows:- 



Resistors: 


No suffix = ohms 




Suffix V = kilohms 




Suffix ’M' = megohms 


Capaci tors: 


No suffix = microfarads 


Suffix 'p' = picofarads 



Racal Part 
Number 



Manufacturer 



R1 2.2 

R2 2.2 

R2 2.2 

R4 2.2 



Cl 10000 
C2 10000 

• C3 6800 
C4 10000 
C5* .033 

C6* .033 

C7* .033 

C8* .033 

C9* .033 

CIO* .033 

Cl 1* .033 

02* .033 

Cl 3* .033 

C14 0.1 

05 0.1 




08 



09 



68p 

68p 

68p 

68p 



T1 

T2 

T3 



CHASSIS ASSEMBLY FIG. 28 
Resistors 



Wi rewound 
Wirewound 
Wirewound 
Wirewound 



Capaci tors 

Fixed 

Fixed 

Fixed 

Fixed 

Ceramic 



Ceramic 
Cerami c 
Ceramic 
Ceramic 
Ceramic 



Ceramic 

Ceramic 

Ceramic 

Polycarbonate 



Polycarbonate 



Polystyrene 

Polystyrene 

Polystyrene 

Polystyrene 

Transformers 



6 


5 


920841 


Welwyn W22 


6 


5 


920841 


Welwyn W22 


6 


5 


920841 


Welwyn W22 


6 


5 


920841 


Welwyn W22 



40V 




919351 


Mu Hard 106 17103 


16V 




914059 


Mu Hard 101 15103 


25V 




920633 


Mullard 106 16682 


16V 




914059 


Mullard 106 15103 


18V 




911883 


Erie 831/1 8V/33k 


18V 




911883 


Erie 831/1 8V/33k 


18V 




911883 


Erie 831/1 8V/33k 


18V 




911883 


Erie 831/1 8V/33k 


18V 




911883 


Erie 831/1 8V/33k 


18V 




911883 


Erie 831/1 8V/33k 


18V 




911883 


Erie 831/1 8V/33k 


18V 




911883 


Erie 831/1 8V/33k 


28V 




911883 


Erie 831/1 8V/33k 


100 V 


20 


914173 


STC PMC2R/0. 1/ 
M100 


100V 


20 


914173 


STC PMC2R/0. 1/ 
M100 


30V 


2* 


908321 


Suflex HS7A 


30V 


2* 


908321 


Suflex HS7A 


30V 


2* 


908321 


Suflex HS7A 


30V 


2i 


908321 


Suflex HS7A 



CI604660 


Racal 


CT604660 


Racal 


CT603590 

V*. — • 


Racal 



* Mounted on Line Decoupling Board PS392 (see Fig. 27) 
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Manufacturer 



Cct. 

Ref. 



Value 



Description 



TR1 

TR2 

TR3 

TR4 



D1 

D2 

D3 

D4 

D5 

D6 

D7 

D8 

D9 

DIO 

Dll 

D12 

D13 

D14 

D15 

D16 

D17 

D18 

019 

D20 

D21 

D22 

D23 

D24 

D25 

D26 

D27 

D28 6.2V 



Transistors 

Silicon n-p-n 
Silicon n-p-n 
Silicon n-p-n 
Silicon n-p-n 

Diodes 

Rectifier Bridge 
Rectifier Bridge 
Rectifier Bridge 



Tol Racal Part 
% Number 



915654 


Mu Hard 2N3055 


915654 


Mu Hard 2N3055 


915654 


Mu Hard 2N 3055 


915654 


Mu Hard 2N3055 


916522 


f .R . Ltd. 3SB10 


916522 


I.R.Ltd. 3SB10 


916522 


I.R.Ltd. 3SB10 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT IN 41 49 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


914898 


ITT 1N4149 


918984 


Mu Hard BZY96- 
C6V2 



Cc '- Value 
Ref. 



Description 



Rat 



Tol 

% 



FI 

F2 



RLA 



FS1 

FS2 



Filters 

Crystal Filter 3kHz USB 
or Crystal Filter 6kHz USB 
Crystal Filter 3kHz LSB 
or Crystal Filter 6kHz LSB 

Relay 

Miniature 



500mA 

2A 



SKI 

SK2 

SK3 

SK4 

SK5 

SK6 

SK7A-7F 

SK8 

SK9 



SM 

SN 



VS1 



PS337/3 

PS338 

PM340 

PM341 

PM342 

PM343 

PM344 

PM345 

PM346 

PM349 

MA. 1720 



Fuses 



Connectors 

Connector 37 way 
Connector 37 way 
Connector Coaxial 
Connector Coaxial 
Connector Coaxial 

Connector 15 way 
Connector 
Valve holder B7G 
Connector 25 way 

Switch 



Slide Switch 
Multiswitch 

Voltage Selector 
12 way 

Boards 



H.F. Loop 
Transfer Loop 
RTTY Generator 
Low Level 
Mixer and Output 
Power Supply 
34MH^senerator 
Control^.v} 

Synthesizer 




Racal Part 
Number 


Manufacturer 


998044 


Racal 


998617 


Racal 


998043 


Racal 


998617 


Racal 


918042 


ITT Type 25 


911834 


Beswick TDC1 34 


905169 


Belling Lee L693 


915656 


Cannon DC37S 


915656 


Cannon DC37S 


919499 


Suhner BNC 


919499 


Suhner BNC 


900061 


Suhner BNC 


900905 


McMurdo DA- 155 


920640 


Contraves CV400-21 


921654 


McMurdo XM7/U.3 


915970 


Cannon DB25S 


912063 


EMI D.P.C.O. 55 


AD603194 


Racal 


906385 


McMurdo B279002A 


DA44978/C Racal 


DA44981/A Racal 


CA603235 


Racal 


BA603030 


Racal 


DA603034 


Racal 


CA603038 


Racal 


DA603042 


Racal 


BA603046 


Racal 


CA603050 


Racal 


DA76483 


Racal 



t 
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Cct. 

Ref. 


Value 


Description 


o Tol 

Rat % 


Racal Part 
Number 


Manufacturer 






FRONT PANEL ASSEMBLY FIG. 23 










Resistors 








R1 


180k 


Metal Oxide 


1/4 2 


920644 


Electrosil TR4 


R2 


68k 


Metal Oxide 


1/4 2 


916478 


Electrosil TR4 


R3 


100k 


Metal Oxide 


1/4 2 


915190 


Electrosil TR4 


R4 


56k 


Metal Oxide 


1/4 2 


913497 


Electrosil TR4 


R5 


15k 


Metal Oxide 


1/4 2 


920645 


Electrosil TR4 


R6 


10k 


Metal Oxide 


1/4 2 


914042 


Electrosil TR4 


R7 


330 


Metal Oxide 


1/4 2 


915690 


Electrosil TR4 


R8 


10k 


Metal Oxide 


1/4 2 


914042 


Electrosil TR4 


R9 


330 


Metal Oxide 


1/4 2 


915690 


Electrosil TR4 


RIO 


Not Used 








Rll 


10k 


Linear 




920643 


Colvern CLR 1225/98 


R12 


10k 


Linear 




920643 


Colvern CRR 1225/98 


R13 


22 


Metal Oxide 


1/4 2 


920743 


Electrosil TR4 


R14 


220 


Wirewound 


2i 5 


913604 


Welwyn W21 






Capaci tor 








Cl 


.033 


Ceramic 


18V 25 911883 


Erie 831/T/18V 






Diodes 








D1 








914898 


Mullard 1N4149 


D2 








914898 


Mullard 1N4149 


D3 








914898 


Mullard 1N4149 


D4 








914898 


Mullard 1N4149 


D5 








914898 


Mullard 1N4149 






Lamps 








LP1 






0. 1 A 


910188 


Hivac BPO 2 


LP2 






0. 1 A 


910188 


Hivac BPO 2 


LP3 






0. 1 A 


910188 


Hivac BPO 2 


LP4 






0.1A 


910188 


Hivac BPO 2 


LP5 






0. 1 A 


910188 


Hivac BPO 2 


LP6 






0. 1 A 


910188 


Hivac BPO 2 




SA Control Switch 603159 

SB Mode Switch 603160 

SC Function Switch 603158 

SD Meter Switch 603161 

SE Key Switch Non- Locking 996659 



SF 

SG 

SH 

• SJ 

SL 



Key Switch Locking 
Key Switch Locking 
Key Switch Miniature 
Key Switch Locking 
Key Switch Miniature 



996640 

996640 

920641 

996639 

917197 



Connectors 

JK1 Connector Jack Socket 

JK2 Connector Jack Socket 

PLl Connector Plug 37 way 

SKI Connector Socket 37 way 



920642 Render R41414 

920642 Render R41414 

916507 Cannon DC37P 

915656 Cannon DC37S 
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Value 



Description 



Racal Part 
Number 



Manufacturer 



H.F. LOOP BOARD PS337/3 FIG.7 

Resistors 



R1 


100k 


Composition 


R2 


47k 


Composition 


R3 


22k 


Composi tion 


R4 


100k 


Composition 


R5 


47k 


Composition 


R6 


22k 


Composition 


R7 


100k 


Composition 


R8 


47k 


Composition 


R9 


22k 


Composition 


RIO 


220 


Composi tion 


Rll 


220 


Composition 


R12 


220 


Composition 


R13 


680 


Composition 


R 1 4 


680 


Composition 


R 1 5 


680 


Composition 


R16 


220 


Composition 


R17 


680 


Composition 


R18 


220 


Composition 


R19 


680 


Composition 


R20 


220 


Composition 


R21 


680 


Composition 


R22 


Ik 


Composition 


R23 


220 


Composition 


R24 


390 


Composition 


R25 


470 


Composition 


R26 


10k 


Composition 


R27 


10k 


Composition 


R28 


220 


Composition 


R29 


330 


Composition 


R30 


10k 


Composition 


R31 


150 


Composition 


R32 


100 


Composition 


R33 


330 


Composition 


R34 


100k 


Composition 


R35 


220 


Composition 




1/3 


10 


919163 


Vitrohm 103-6 


1/3 


10 


919188 


Vitrohm 103-6 


1/3 


10 


918074 


Vitrohm 103-6 


1/3 


10 


919163 


Vitrohm 103-6 


1/3 


10 


919188 


Vitrohm 103-6 


1/3 


10 


918074 


Vitrohm 103-6 


1/3 


10 


919163 


Vitrohm 103-6 


1/3 


10 


919188 


Vitrohm 103-6 


1/3 


10 


918074 


Vitrohm 103-6 


1/3 


10 


919174 


Vitrohm 103-6 


1/3 


10 


919174 


Vitrohm 103-6 


1/3 


10 


919174 


Vitrohm 103-6 


1/3 


10 


919191 


Vitrohm 103-6 


1/3 


10 


919191 


Vitrohm 103-6 


1/3 


10 


919191 


Vitrohm 103-6 


1/3 


10 


919174 


Vitrohm 103-6 


1/3 


10 


919191 


Vitrohm 103-6 


3/3 


10 


919174 


Vitrohm 103-6 


1/3 


10 


919191 


Vitrohm 103-6 


1/3 


10 


919174 


Vitrohm 103-6 


1/3 


10 


919191 


Vitrohm 103-6 


1/3 


10 


918075 


Vitrohm 103-6 


1/3 


10 


919174 


Vitrohm 103-6 


1/3 


10 


919184 


Vitrohm 103-6 


1/3 


10 


919187 


Vitrohm 103-6 


1/3 


10 


918073 


Vitrohm 103-6 


1/3 


10 


918073 


Vitrohm 103-6 


1/3 


10 


919174 


Vitrohm 103-6 


1/3 


10 


919179 


Vitrohm 103-6 


1/3 


10 


918073 


Vitrohm 103-6 


1/3 


10 


9191S9 


Vitrohm 103-6 


1/3 


10 


918076 


Vitrohm 103-6 


1/3 


10 


919J79 , 


Vitrohm 103-6 


1/3 


10 


91^63 1 


ftkVitrohm 103-6 


1/3 


10 


, 91917'* \ 


|^vi*rohm 103-6 



, •> 

k 

JK. X 
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Cct. 

Ref. 


Value 


Description 






Resistors (Contd.) 


R36 


lk 


Composition 


R37 


4.7k 


Composition 


R38 


10k 


Variable cermet 


R39 


1.5k 


Composition 


R40 


4.7k 


Composi tion 


R41 


4.7k 


Composition 


R42 


4.7k 


Composi tion 


R43 


680 


Composi tion 


^ R44 


lk 


Variable cermet 


W R45 


390 


Composition 


R46 


470 


Composition 


R47 


4.7k 


Composition 


R48 




Not Used 


R49 


4.7k 


Composition 


R50 




Not Used 


R51 


4.7k 


Composition 


R52 




Not Used 


R53 




Not Used 


R54 


4.7k 


Composition 


R55 




Not Used 


R56 




Not Used 


R57 




Not Used 


£ R58 




Not Used 


R59 




Not Used 


R60 


2.2k 


Composition 


R61 


47 


Composition 


R62 


3.3k 


Composition 


R63 


100 


Composition 


R64 


680 


Composi ti on 


R65 


2.2k 


Composition 


R66 


220 


Composition 


R67 


3.3k 


Composition 


R68 


470 


Composition 


R69 


2.2k 


Composition 

Composition 


R70 


18k 




Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 


1/3 


10 


918075 


Vitrohm 103-6 


1/3 


10 


919165 


Vitrohm 103-6 




20 


921181 


Morgan ite 90H 


1/3 


10 


919180 


Vitrohm 103-6 


1/3 


10 


919165 


Vitrohm 103-6 


1/3 


10 


919165 


Vitrohm 103-6 


1/3 


10 


919165 


Vitrohm 103-6 


1/3 


10 


919191 


Vitrohm 103-6 




20 


923061 


Morganite 90H 


1/3 


10 


919184 


Vitrohm 103-6 


1/3 


10 


919187 


Vitrohm 103-6 


1/3 


10 


919165 


Vitrohm 103-6 


1/3 


10 


919165 


Vitrohm 103-6 


1/3 


10 


919165 


Vitrohm 103-6 


1/3 


10 


919165 


Vitrohm 103-6 



1/3 


10 


919169 


Vitrohm 103-6 


1/3 


10 


919622 


Vitrohm 103-6 


1/3 


10 


919168 


Vitrohm 103-6 


1/3 


10 


918076 


Vitrohm 103-6 


1/3 


10 


919191 


Vitrohm 103-6 


1/3 


10 


919169 


Vitrohm 103-6 


1/3 


10 


919174 


Vitrohm 103-6 


1/3 


10 


919168 


Vitrohm 103-6 


1/3 


10 V 


919187 


Vitrohm 103-6 


1/3 7 




919169 


Vitrohm 103-6 


1/3 


10| 

f 

•? 


919621 


Vitrohm 103-6 




*• 
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Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 


R71 


lk 


Resistors (Contd.) 
Composition 


1/3 


10 


918075 


Vitrohm 103-6 


R72 


10k 


Composition 


1/3 


10 


918073 


Vitrohm 103-6 


R73 


680 


Composition 


1/3 


10 


919191 


Vitrohm 103-6 


R74 


2.2k 


Composition 


1/3 


10 


919169 


Vitrohm 103-6 


R75 


1.5k 


Composition 


1/3 


10 


919180 


Vitrohm 103-6 


R76 


3.3k 


Composi Hon 


1/3 


10 


919168 


Vitrohm 103-6 


R77 


2.2k 


Composition 


1/3 


10 


919169 


Vitrohm 103-6 


R78 


100 


Composition 


1/3 


10 


918076 


Vitrohm 103-6 


R79 


680 


Composition 


1/3 


10 


919191 


Vitrohm 103-6 


R80 


56 


Composition 


1/3 


10 


919185 


Vitrohm 103-6 


R81 


56 


Composition 


1/3 


10 


919185 


Vitrohm 103-6 


R82 


4.7k 


Composition 


1/3 


10 


919165 


Vitrohm 103-6 


Cl 


.001 


Capaci tors 
Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C2 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C3 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C4 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C5 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C6 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C7 


100p 


Ceramic 


500V 


10 


917417 


Erie 83 IN 3300 


C8 


100p 


Ceramic 


500V 


10 


917417 


Erie 831N 3300 


C9 


100p 


Ceramic 


500V 


10 


917417 


Erie 831 N 3300 


CIO 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


CU 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C12 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C13 


.001 


Ceramic 


500V 


20 


915243 


Erie 83 IK 2600 


C14 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C15 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C16 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C17 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C18 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C19 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C20 


.01 


Ceramic 


500V 


+50 


911845 


Erie 831/T/25V 






.*» • 

# 




-25 







Manufacturer 








Capacitors (Contd.) 


C21 


.1 


Polycarbonate 


C22 


.001 


Ceramic 


C23 


loop 


Ceramic 


C24 


.001 


Ceramic 


C25 


0.1 


Polycarbonate 


C26 


.001 


Ceramic 


C27 


.001 


Ceramic 


C28 


6.8 


Tantalum 


C29 


100p 


Ceramic 


C30 


0.1 


Polycarbonate 


C31 


.01 


Ceramic 


C32 


.001 


Ceramic 


C33 


0.1 


Polycarbonate 




C34 


.033 


Ceramic 


C35 


.033 


Ceramic 


C36 


.001 


Ceramic 


C37 


.033 


Ceramic 


C38 


0.1 


Polycarbonate 


C39 


0.1 


Polycarbonate 


C40 


.001 


Ceramic 


C41 


.001 


Ceramic 


C42 


.001 


Ceramic 


C43 


.033 


Ceramic 


C44 


.001 


Ceramic 


C45 


.033 


Ceramic 




100V 20 914173 STC PMC2R/0. 1/ 

M100 

500V 20 915243 Erie 831 K 2600 

500V 10 917417 Erie 831N 3300 

500V 20 915243 Erie 831 K 2600 

100V 20 914173 STC PMC2R/0. 1/ 

M100 



500V 


20 


915243 


Erie 831 K 2600 


500V 


20 


915243 


Erie 831 K 2600 


35V 


20 


921179 


Union Carbide 






K6R8E35 


500V 


10 


917417 


Erie 831 N3300 


100 V 


20 


914173 


STC PMC2R/0. 1/ 






M100 


25V 


+50 

-25 


911845 


Erie 831/T/25V 


500V 


20 


915243 


Erie 831 K 2600 


500V 


20 


914173 


STC PMC2R/0. 1/ 






Ml 00 


18V 


+50 

-25 


911883 


Erie 831/T/18V 


18V 


+50 

-25 


911883 


Erie 831/T/18V 


500V 


20 


915243 


Erie 831K 2600 


18 


+50 

-25 


911883 


Erie 831/T/18V 


500V 


20 


914173 


STC PMC2R/0. 1/ 






Ml 00 


500V 


20 


914173 


STC PMC2R/0. 1/ 






Ml 00 


500V 


20 


915243 


Erie 831K 2600 


500V 


20 


915243 


Erie 831 K 2600 


500V 


20 


915243 


Erie 831 K 2600 


18V 


+50 

-25 


911883 


Erie 831/T/18V 


500V 


20 


915243 


Erie 831 K 2600 


18V 


+50 

-25 


911883 


Erie 831/T/18V 






MA.1720 
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Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Capacitors (Cootd.) 










C46 




Not Used 




+50 

-25 






C47 


.033 


Ceramic 


18V 


911883 


Erie 831 A/1 8V 


C48 




Not Used 








C49 




Not Used 










C50 


.001 












C51 


6.8 


Tantalum 


35V 


20 


921179 


Union Carbide K6R8E35 


C52 


.033 


Ceramic 


18V 


+50 

-25 


911883 


Erie 831/T/l 8V 


C53 


.033 


Ceramic 


18V 


+50 

-25 


911883 


Erie 831/T/l 8V 


C54 




Not Used 










C55 




Not Used 










C56 


33 


Tantalum 


10V 


20 


921224 


Union Carbide K33E10 


C57 




Not Used 










C58 




Not Used 










C59 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C60 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M 100 


C61 


.033 


Ceramic 


18V 


+50 

-25 


911883 


Erie 831/T/l 8V 


C62 


100p 


Ceramic 


500V 


10 


917417 


Erie 831 N 3300 


C63 


.033 


Ceramic 


18V 


+50 

-25 


911883 


Erie 831/T/l 8V 


C64 


6.8 


Tantalum 


35V 


20 


921179 


Union Carbide K6R8E35 


C65 


.001 


Polystyrene 


30V 


2 


921260 


Suflex EP9 


C66 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C67 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. T/M100 


C68 


6.8 


Tantalum 


35V 


20 


921179 


Union Carbide K6R8E35 


C69 


.0033 


Polystyrene 


30V 


2 


921259 


Suflex EP9 


C70 


.001 


Polystyrene 


30V 


2 


921260 


Suflex EP9 


C71 


.001 


Polystyrene 


30V 


2 


921260 


Suflex EP9 


C72 


33 


Tantalum 


10V 


20 


921224 


Union Carbide K33E10 


C73 


82p 


Polystyrene 


30V 


2 


921066 


Suflex EP9 


C74 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0.1/M100 


C75 


.001 


Polystyrene 


30V 


2 


921260 


Suflex EP9 






2 %: 



f • f . 
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Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Capacitors (Contd.) 




+50 

-25 






C76 


.033 


Ceramic 


18V 


911883 


Erie 831/T/18V 


C77 


0.1 


Polycarbonate 


100 V 


20 


915370 


STCPMC 2R/0.1/M100 


C78 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/M 100 


C79 


0.1 


Polycarbonate 


100 V 


20 


914173 


STCPMC 2R/0.1/M100 


C80 


.0033 


Polystyrene 


30V 


2 


921259 


Suflex EP9 


C81 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C82 


.001 


Ceramic 


500V 


20 


915243 


Erie 831 K 2600 


C83 


33 


Tantalum 


10V 


20 


921224 


Erie K33E105 


C84 


.001 


Ceramic 


500V 


20 


915243 


Erie 831K 2600 


C85 


.01 


Ceramic 


25V 


+50 

-25 


911845 


Erie 831/T/25V 


C86 


.1 


Ceramic 


30V 


+50 

-25 


906675 


Erie 81 1/T/30V 


C87 


.1 


Ceramic 


30V 


+50 

-25 


906675 


Erie 81 1/T/30V 


C88 


.01 


Ceramic 


25V 


+50 

-25 


911845 


Erie 81 1/T/25V 






Inductors 










LI 


1 5uH 


Choke 






915850 


Dele van 1537-40 


L2 


15uH 


Choke 






915850 


Dele van 1537-40 


L3 


15uH 


Choke 






915850 


Del evan 1537-40 


L4 




Coil Assembly 






CT45549 


Racal 


L5 




Coil Assembly 






CT45550 


Racal 


L6 




Coil Assembly 






CT45543 


Racal 


L7 


4.7uH 


Choke 






919468 


Delevan 1537-28 


L8 


4.7uH 


Choke 






919468 


Delevan 1537-28 


L9 


4.7uH 


Choke 






919468 


Delevan 1537-28 


LI 0 


4.7uH 


Choke 






919468 


Delevan 1537-28 


LI 1 


4.7uH 








919468 


Delevan 1537-28 


L12 


ImH 


Choke 




5 


919033 


Delevan 2500-28 


LI 3 


ImH 


Choke 




5 


91 9033 


Delevan 2500-28 


L14 


4.7uH 


Choke 




5 


919468 


Delevan 1537-28 


L15 


4.7uH 


Choke 




5 


919468 


Delevan 1537-28 



Value 



Cct. 

Ref. 



Description 



Rat 



Tol 

% 



Racal Part 
Number 



Manufacturer 







Inductors (Contd.) 






L16 




Not Used 






L17 




Not Used 






L18 


4.7uH 


Choke 


919468 


Delevon 1537-28 


L19 


ImH 


Choke 


5 919033 


Delevan 2500-28 


L20 




Coil Assembly 


CT45446 


Racal 


L21 


15uH 


Choke 


915850 


Delevan 1537-40 


L22 


15uH 


Choke 


915850 


Delevan 1537-40 


L23 


15uH 


Choke 


915850 


Delevan 1537-40 


L24 


4.7uH 


Choke 


919468 


Delevan 1537-28 


125 


5.6uH 


Choke 


922275 


Delevan 1537-30 






Transistors 






TR1 




Silicon n-p-n 


915231 


S.G.S. BFX48 


TR2 




Silicon n-p-n 


915231 


S.G.S. BFX48 


TR3 




Silicon n-p-n 


915231 


S.G.S. BFX48 


TR4 




F.E.T. 


916946 


Mullard BFW10 


TR5 




F.E.T. 


916946 


Mu Hard BFW10 


TR6 




F.E.T. 


916946 


Mullard BFW10 


TR7 




Silicon n-p-n 


906842 


Mullard 2N2369 


TR8 




Silicon n-p-n 


906842 


Mullard 2N2369 


TR9 




Silicon n-p-n 


906842 


Mullard 2N2369 


TRIO 




Silicon n-p-n 


916627 


Mullard BFX89 


TR1 1 




Silicon n-p-n 


906842 


Mullard 2N2369 


TR12 




Si 1 icon n-p-n 


906842 


Mullard 2N2369 


TR13 




Silicon n-p-n 


914900 


Mullard BC109 


TR14 




Silicon n-p-n 


916627 


Mullard BFX89 


TR15 




Not Used 






TR16 




Silicon n-p-n 


906842 


Mullard 2N 2369 


TR17 




Silicon n-p-n 


914900 


Mullard BC109 


TR18 




Silicon n-p-n 


915231 


S.G.S. BFX48 


TR19 




Si licon n-p-n 


906842 


Mullard 2N2369 


TR20 




Silicon n-p-n 


906842 


Mullard 2N2369 


TR21 




Silicon n-p-n 


914900 


Mullard BC109 



Description 



Racol Part 
Number 



Manufacturer 



Diodes 

Silicon 

Silicon 

Silicon 

Silicon 

Silicon 

Si I icon 
Silicon 
Silicon 
Si I icon 
Si I icon 

Silicon 

Silicon 

Silicon 

Silicon 

Silicon 



914898 STC 1N4149 

914898 STC 1N4149 

914898 STC 1N4149 

920267 Ferranti ZC714 

920267 Ferranti ZC7I4 

920267 Ferranti ZC7I4 

920267 Ferranti ZC714 

920267 Ferranti ZC714 

920267 Ferranti ZC714 

914898 STC 1N4149 

914898 STC 1N4149 

914898 STC 1N4149 

920062 H.P. 5082-2800 

920062 H.P. 5082-2800 

920062 H.P. 5082-2800 



Not Used 
Not Used 
Not Used 
Silicon 
Silicon 

Silicon 

Silicon 

Zener 



920267 Ferranti ZC714 
914898 STC 1N4149 

914898 STC 1N4149 

914898 STC 1N4149 

914067 Mu I lard BZY88C4V7 



Integr ated Circuits 

Voltage regulator 
Dual J-K Flip Flop 
Decade Divider 
8 input Nand gate 
Decade Divider 

Quad 2 input Nand gate 
Dual D Flip Flop 
Monosta ble 
Dual J-K Flip Flop 
Dual D Flip Flop 

Monostable 
Dual D Flip Flop 



916155 Fairchild pA723C 

920332 Texas SN74 SI 12J 

920333 Signetics N8290A 

921266 Texas SN74H21J 

920333 Signetics N8290A 

921221 Texas SN74 H00J 

917509 Transitron SN7474J 

921258 Transitron SN74121J 

92 1 268 Texas SN74H 1 03 J 

917509 Transitron SN7474J 

921258 Transitron SN74121J 

917509 Transitron SN7474J 
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Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Ptxt 
Number 


Manufacturer 








TRANSFER LOOP BOARD PS338 FIG. 9 












Resistors 












R1 


68 


Composition 


1/3 


10 


919186 


Vitrohm 103-6 




R2 


470 


Composition 


1/3 


10 


919187 


Vitrohm 103-6 




R3 


470 


Composi tion 


1/3 


10 


919187 


Vitrohm 103-6 




R4 


100 


Composition 


1/3 


10 


918076 


Vitrohm 103-6 




R5 


470 


Composition 


1/3 


10 


919187 


Vitrohm 103-6 




R6 


47 


Composi tion 


1/3 


10 


919622 


Vitrohm 103-6 




R7 


lk 


Composition 


1/3 


10 


918075 


Vitrohm 103-6 




R8 


330 


Composition 


1/3 


10 


919179 


Vitrohm 103-6 


• 


R9 


330 


Composition 


1/3 


10 


919179 


Vitrohm 103-6 




RIO 


10 


Composition 


1/3 


10 


919173 


Vitrohm 103-6 




R11 


lk 


Composition 


1/3 


10 


918075 


Vitrohm 103-6 




R12 


68 


Composition 


1/3 


10 


919186 


Vitrohm 103-6 




R13 


220 


Composition 


1/3 


10 


919174 


Vitrohm 103-6 




R14 


100 


Composition 


1/3 


10 


918076 


Vitrohm 103-6 




R15 


lk 


Composition 


1/3 


10 


918075 


Vitrohm 103-6 




R16 


220 


Composition 


1/3 


10 


918174 


Vitrohm 103-6 




R17 


10 


Composition 


1/3 


10 


919173 


Vitrohm 103-6 




R18 


100 


Composition 


1/3 


10 


918076 


Vitrohm 103-6 




R T 9 


470 


Composition 


1/3 


10 


919187 


Vitrohm 103-6 




R20 


100 


Composition 


1/3 


10 


918076 


Vitrohm 103-6 




R21 


68 


Composition 


1/3 


10 


919186 


VitTohm 103-6 


• 


R22 


10 


Composition 


1/3 


10 


919173 


Vitrohm 103-6 


R23 


470 


Composition 


1/3 


10 


919187 


Vitrohm 103-6 




R24 


470 


Composition 


1/3 


10 


919187 


Vitrohm 103-6 




R25 


470 


Composition 


1/3 


10 


919187 


Vitrohm 103-6 




R26 


470 


Composition 


1/3 


10 


919187 


Vitrohm 103-6 




R27 


lk 


Composition 


1/3 


10 


918075 


Vitrohm 103-6 




R28 


470 


Composition 


1/3 


10 


919187 


Vitrohm 103-6 




R29 


150 


Composition 


1/3 


10 


919189 


Vitrohm 103-6 




R30 


10 


Composi tion 


1/3 


10 


919173 


Vitrohm 103-6 




R31 


470 


Composition 


1/3 


10 


919187 


Vitrohm 103-6 




R32 


22k 


Composition 


1/3 


10 


918074 


Vitrohm 103-6 




R33 


22k 


Composi ti on 


1/3 


10 


918074 


Vitrohm 103-6 




R34 


10 


Composition 


1/3 


10 


919173 


Vitrohm 103-6 




R35 


2.2k 


Composition 


V3 


10 


919169 

> **■ ’ 


Vitrohm 103-6 


• 






K 

£ 








•i *" 
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Description 

Resistors (Contd.) 

Composition 

Composition 

Composition 

Composition 

Composition 

Composition 
Composition 
Composi tion 
Composition 
Composi tion 

Composition 
Composition 
Composi ti on 
Composition 
Composition 

Composition 

Composition 

Composition 

Composition 

Capoci tors 
Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 



,033 Ceramic 
.033 Ceramic 
.033 Ceramic 
.033 .Ceramic 






Racal Port 
Number 



919173 

919173 

919622 

919173 

919165 

919173 

919165 

919169 

919173 

919174 

919174 

918073 

919165 

919168 

919174 

919174 

919169 

919164 

919173 



Manufacturer 



Vitrohm 103-6 
Vitrohm 103-6 
Vitrohm 103-6 
VitTohm 103-6 
Vitrohm 103-6 

Vitrohm 103-6 
Vitrohm 103-6 
Vitrohm 103-6 
Vitrohm 103-6 
Vitrohm 103-6 

Vitrohm 103-6 
Vitrohm 103-6 
Vitrohm 103-6 
Vitrohm 103-6 
Vitrohm 103-6 

Vitrohm 103-6 
Vitrohm 103-6 
Vitrohm 103-6 
Vitrohm 103-6 



18V 


+50 

-20 


911883 


Erie 831 /T/18V 


18V 


+50 

-20 


911883 


Erie 831/T/18V 


18V 


+50 

-20 


911883 


Erie 831/T/18V 


18V 


+50 

-20 


911883 


Erie 831/T/l 8V 


18V 


+50 

-20 


911883 


Erie 831/T/l 8V 


18V 


+50 

-20 


911883 


Erie 831/T/l 8V 


18V 


+50 

-20 


911883 


Erie 831/T/l 8V 


18V 


+50 

-20 


911883 


Erie 831/T/l 8V 


18V 


+50 

-20 


911883 


Erie 831/T/l 8V 


18V 


+50 

-20 


91 1883 


Erie 831/T/l 8V 




w. 
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Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Capacitors (Contd.) 




+50 

-20 






Cll 


.033 


Ceramic 


18V 


911883 


Erie 831/T/18V 


C12 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831 A/1 8V 


C13 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831A/18V 


C14 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 83 1 A/’ 8 V 


C15 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831/T/18V 


C16 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831 A/1 8V 


C17 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 83 1 A/1 8 V 


C18 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831 A/1 8V 


C19 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831 A/1 8V 


C20 


10p 


Ceramic 




10 


914912 


Erie 831/NPO 


C21 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831 A/1 8V 


C22 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831 A/1 8V 


C23 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831 A/1 8V 


C24 


10p 


Ceramic 




10 


914912 


Erie 831/NPO 


C25 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831/T/18V 


C26 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831/T/l 8V 


C27 


.033 


Ceramic 


18V 


+50 

-20 


911883 


Erie 831/T/18V 










921179 


Union Carbide 


C28 


6.8 


Tantalum 


35V 


20 


K6R 8E35 


C29 


.0033 


Polystyrene 


30V 


2 


921259 


Suflex EP9 30V 


C30 


.0033 


Polystyrene 


30V 


2 


921259 


Suflex EP9 30V 
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Description 




Polystyrene 

Polystyrene 

Cerami c 
Ceramic 
Polycarbonate 

Polystyrene 

Tantalum 

Polystyrene 

Polystyrene 

Tantalum 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Polystyrene 

Polystyrene 

Ceramic 

Tantalum 

Ceramic 

Polycarbonate 

Ceramic 

Ceramic 

Ceramic 



Rat 


Tol 


Racal Part 


% 


Number 


30V 


2 


921259 


30V 


2 


921259 


18V 


+50 

-20 


911883 


18V 


+50 

-20 


911883 


100 V 


20 


914173 


30V 


2 


921261 


10V 


+50 

-20 


921531 


30 


2 


921262 


30 


2 


921261 


10V 


20 


921224 


18V 


+50 

-20 


911883 


18V 


+50 

-20 


911883 


500V 


10 


917417 


18V 


+50 

-20 


918833 


18V 


+50 

-20 


918833 


30V 


2 


921260 


30V 


2 


921260 


18V 


+50 

-20 


911883 


35V 


20 


921179 


18V 


+50 

-20 


911883 


100 


20 


915370 


500 


20 


915243 


500 


10 


917417 


18V 


+50 

-20 


911883 



Manufacturer 

Suflex EP9 30V 
Suflex EP9 30V 

Erie 831 A/1 8V 

Erie 831 A/1 8V 

STC PMC 
2R/0. 1/M100 

Suflex EP9 

Mullard 016 15151 

Suflex EP9 
Suflex EP9 

Union Carbide K33E10 

Erie 831 A/1 8V 

Erie 831 A/1 8V 

Erie 831/N3300 
Erie 831 A/1 8V 

Erie 831 A/1 8V 

Suflex EP9 
Suflex EP9 

Erie 831 A/1 8V 

Union Carbide K6R8E35 

Erie 831 A/1 8V 

STC PMC 2R/1.0/M100 
Erie Hi-K831/K2600 
Erie 831/N3300 

Erie 831 A/1 8V 




MA. 1720 



6-18 



Cct. 

Ref. 


Value 


Description 


Rot To1 

R0f % 


Racal Part 
Number 


Manufacturer 






Inductors 








LI 


220 


Choke 


5 


918986 


Delevan 1537/92 


L2 


220 


Choke 


5 


918986 


Delevan 1537/92 


L3 


220 


Choke 


5 


918986 


Delevan 1537/92 


L4 


220 


Choke 


5 


918986 


Delevan 1537/92 


L5 


220 


Choke 


5 


918986 


Delevan 1537/92 


L6 


220 


Choke 


5 


918986 


Delevan 1537/92 


L7 


220 


Choke 


5 


918986 


Delevan 1537/92 


L8 


220 


Choke 


5 


918986 


Delevan 1537/92 


L9 


15 


Choke 


10 


915850 


Delevan 1537/40 


L10 


15 


Choke 


10 


915850 


Delevan 1537/40 


LI 1 


ImH 


Choke 


10 


915849 


Delevan 1537/12 


L12 


ImH 


Choke 


10 


915849 


Delevan 1537/12 


L13 


15 


Choke 


10 


915850 


Delevan 1537/40 


L14 


ImH 


Choke 


10 


915849 


Delevan 1537/12 


L15 


5.6 


Choke 


10 


922275 


Delevan 1537/28 






Transistors 








TR1 




Silicon n-p-n 




906842 


ITT 2N2369 


TR2 




Silicon n-p-n 




906842 


ITT 2N2369 


TR3 




Silicon n-p-n 




906842 


ITT 2N2369 


TR4 




Silicon n-p-n 




906842 


ITT 2N2369 


TR5 




Silicon n-p-n 




906842 


ITT 2N2369 


TR6 




Silicon n-p-n 




914900 


Mu Hard BC109 


TR7 




Silicon n-p-n 




906842 


ITT 2N2369 


TR8 




Silicon n-p-n 




914900 


Mullard BC109 


TR9 




Silicon n-p-n 




915231 


S.G.S. BFX48 


TRIO 




Silicon n-p-n 




906842 


ITT 2N2369 






Diodes 








D1 




Silicon 




914898 


Mullard 1N4149 


D2 




Si licon 




914898 


Mullard 1N4149 


D3 




Silicon 




914898 


Mu 1 lard 1 N41 49 


D4 


12V 


Zener 




914310 


Mullard BZY88C 12 



.r 

x ; 



I"V 



4 . 

V* . ■»?»»•. r 
a > " * I V/ ■ 



if 



MA. 1720 



6- ‘3 



Value 



Manufacturer 



Cct. 

Ref. 



ML1 

ML2 

ML3 

ML4 

ML5 

ML6 
ML7 
ML8 
ML9 
ML 10 

ML1 1 



FBI 

FB2 



Description 



Tol Racal Part 
% Number 



Integrated Circuits 



Decade Divider 


920333 


Signetics N8290A 


Decade Divider 


920333 


Signetics N8290A 


Mixer 


919747 


Fairchild U5E 7796393 


Quad 2 input Nand gate 


918366 


ITT MIC 7400J 


8 input Nand gate 


919492 


ITT MIC 7430 J 


Dual D Flip Flop 


917509 


ITT 7474J 


Dual 4 input Schmitt 


921278 


ITT 741 3J 


Dual D Flip Flop 


917509 


ITT 7474J 


Monostable 


921258 


ITT 74121 J 


Monostable 


921258 


ITT 74121 J 


Dual D Flip Flop 


917509 


ITT 7474J 



Ferrite Beads 

907488 Mullard FX1242 

907488 Mullard FX1242 




HAH 2_o 



6-20 






Manufacturer 




RTTY GENERATOR BOARD PM340 FIG. 13 

Resistors 

R1 22k Composition 1/3 10 918074 Dubilier BT103-6 

R2 4.7k Composition 1/3 10 919165 Dubilier BT1 03-6 

R3 3.3k Composition 1/3 10 919168 Dubilier BT103-6 

R4 100 Composition 1/3 10 918076 Dubilier BT 103-6 

R5 2.2k Composition 1/3 10 919169 Dubilier BT103-6 



R6 


39k 


Composition 


R7 


6.8k 


Composition 


R8 


2.2k 


Composition 


R9 


39k 


Composition 


R10 


6.8k 


Composition 




1/3 


10 


919623 


Dubilier BT1 03-6 


1/3 


10 


919192 


Dubilier BT 103-6 


1/3 


10 


919169 


Dubilier BT103-6 


1/3 


10 


919623 


Dubilier BT103-6 


1/3 


10 


919192 


Dubilier BT103-6 



Rll 


2.2k 


Composition 


R12 


100k 


Composition 


R13 


18k 


Composition 


R14 


15k 


Composition 


R15 


100k 


Variable 



1/3 


10 


919169 


Dubilier BT 103-6 


1/3 


10 


919163 


Dubilier BT 103-6 


1/3 


10 


919621 


Dubilier BT 103-6 


1/3 


10 


918078 

916411 


Dubilier BT103-6 
Morganite Type 80 



R16 


5.6k 


Metal Oxide 


R17 


3.9k 


Metal Oxide 


R18 


1.2k 


Metal Oxide 


R 1 9 


2.7k 


Metal Oxide 


R20 


68k 


Metal Oxide 



5 921479 Electros!! TR4 

5 900990 Electros! I TR4 

5 908285 Electrosil TR4 

5 908294 Electrosil TR4 

5 908279 Electrosil TR4 




R21 


33 


Metal Oxide 


R22 


10k 


Variable 


R23 


33k 


Metal Oxide 


R24 


3.3k 


Composi tion 


R25 


1.8k 


Composition 



5 908690 Electrosil TR4 

921480 Morganite Pot 85w 
5 908291 Electrosil TR4 

1/3 5 919168 Dubilier BTI03-6 

1/3 5 919177 Dubilier BT103-6 



R26 lk 
R27 820 

R28 10 

R29 120 

R30 56k 

R31 5k 



Composition 
Composition 
Composition 
Metal Oxide 
Composition 

Variable if? 




1/3 

1/3 

1/3 

1/3 



5 


918075 


Dubi lier BT1 03-6 


5 


919112 


Dubilier BT103-6 


10 


919173 


Dubi lier BT 1 03-6 


5 


920850 


Electrosil TR4 


10 


919183 


Dubilier BT103-6 




MA. 1720 



Cct. 

Ref. 



Value 



Description 



Rat 



Tol 

% 



Racal Part 
Number 



Manufacturer 



D6 
D 7 
D8 
D9 
DIO 

Dll 



ML1 







Capacitors 








Cl 


0.1 


Polycarbonate 


100 


914173 


ITTPMC2R/0. 1/M100 


C2 


4.7 


Electrolytic 


35V 


914026 


Kemet K4R7E35 


C3 


4700p 


Polystyrene 




921262 


Suflex EP9 


C4 


4700p 


Silver Mica 




902209 


Lemco 


C5 


330p 


Ceramic 


100 V 


921471 


Erie 8121MU2J 


C6 


0.1 


Polycarbonate 




914173 


ITTPMC2R/0. 1/M100 


C7 


22 


Electrolytic 


16V 


920263 


Kemet K22E16 


C8 


330p 


Cerami c 




921472 


Erie 831 


C9 


4.7 


Electrolytic 


35V 


914026 


Kemet K4R7E35 






Transistors 








TR1 




Silicon 




914907 


Texas 2N4392 


TR2 




Silicon n-p-n 




906842 


Mallard 2N2369 


TR3 




Silicon n-p-n 




906842 


Mallard 2N2369 


TR4 




Silicon n-p-n 




914900 


Mul lard BC109 


TR5 




Silicon p-n-p 




915231 


S.G.S. BFX48 


TR6 




Silicon p-n-p 




915231 


S.G.S. BFX48 


TR7 




Silicon n-p-n 




914900 


Mullard BC109 


TR8 




Si licon p-n-p 




915231 


S.G.S. BFX48 


TR9 




Silicon n-p-n 




914900 


Mullard BC109 


TRIO 




Silicon n-p-n 




906842 


Mullard 2N2369 


TR1 1 




Silicon n-p-n 




921473 


Jermyn D5K2 






Diodes 








D1 


4.7V 


Zener 




914067 


Mullard BZY88C4V7 


D2 


3.3V 


Zener 




912567 


Mullard BZY88C3V3 


D3 








914898 


ITT 1N4149 


D4 








914898 


ITT 1N4149 


D5 








914898 


ITT 1N4149 



4.7V Zener 



jjfed Circuit 




fW'- - •• \ 



914898 

914898 

914898 

914898 

914898 



ITT 1N4149 
ITT 1N4149 
ITT 1N4149 
ITT 1N4149 
ITT 1N4149 



9 1 4067 Mu I lard BZY88C4V7 



921475 Mul lard 7470 J 



•ms 






6-22 



Value 



Description 



Racal Part 
Number 



Manufacturer 



LOW LEVEL BOARD PM341 FIG. 11 
Resistors 



R1 


1 .8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R2 


220 


Composition 


1/3 


10 


919174 


Dubilier BT 103-6 


R3 


680 


Composi tion 


1/3 


10 


919191 


Dubilier BT 103-6 


R4 


220 


Composi ti on 


1/3 


10 


919174 


Dubilier BT103-6 


R5 


680 


Composition 


1/3 


10 


919191 


Dubilier BT103-6 


R6 


560 


Composition 


1/3 


10 


919164 


Dubilier BT103-6 


R7 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT103-6 


R8 


560 


Composition 


1/3 


10 


919164 


Dubilier BT103-6 


R9 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT103-6 


RIO 


820 


Composition 


1/3 


10 


919112 


Dubilier BT 103-6 


Rll 


270 


Composition 


1/3 


10 


918077 


Dubilier BT103-6 


R12 


820 


Composition 


1/3 


10 


919112 


Dubilier BT 1 03-6 


R13 


270 


Composition 


1/3 


10 


918077 


Dubilier BT103-6 


R14 


68 


Composition 


1/3 


10 


919186 


Dubilier BT103-6 


R15 


68 


Composition 


1/3 


10 


919186 


Dubilier BT 103-6 


R16 


22 


Composition 


1/3 


10 


919193 


Dubilier BT 103-6 


R17 


22 


Composi tion 


1/3 


10 


919193 


Dubilier BT 103-6 


R18 


22k 


Composition 


1/3 


10 


918074 


Dubilier BT 103-6 


R19 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R20 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT 103-6 


R21 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT103-6 


R22 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R23 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R24 


3.3k 


Composition 


1/3 


10 


919168 


Dubi Her BT 1 03-6 


R25 


15k 


Composi tion 


1/3 


10 


918078 


Dubilier BT103-6 


R26 


39k 


Composition 


1/3 


10 


919623 


Dubilier BT103-6 


R27 


39k 


Composition 


1/3 


10 


919623 


Dubilier 8T103-6 


R28 


39k 


Composition 


1/3 


10 


919623 


Dubilier BT 103-6 


R29 


39k 


Composition 


1/3 


10 


919623 


Dubilier BT103-6 


R30 


220 


Composition 


1/3 


10 


919174 


Dubilier BT103-6 


R3I 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R32 


27k 


Composition 


1/3 


10 


918707 


Dubilier BT103-6 


R33 


680k 


Composition 


1/3 


10 


920853 


Dubilier BT103-6 


R34 


27k 


Composition 


1/3 


10 


918707 * 


^ Dubi lier BT1 03-6 


R35 


680k 


Composition 


1/3 


10 - 
* 


920853. 


ft. Dubilier BT 103-6 






Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 


R36 


2.2k 


Resistors (Contd.) 
Composition 


1/3 


10 


919169 


Dubilier BT 103-6 


R37 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R38 


1.2k 


Composition 


1/3 


10 


919172 


Dubilier BT 103-6 


R39 


1.2k 


Composi tion 


1/3 


10 


919172 


Dubilier BT103-6 


R40 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R41 


56k 


Composition 


1/3 


10 


919183 


Dubilier BT103-6 


R42 


1.2k 


Composition 


1/3 


10 


919172 


Dubilier BT103-6 


R43 


22k 


Composition 


1/3 


10 


918074 


Dubilier BT103-6 


R44 


56k 


Composi tion 


1/3 


10 


919183 


Dubilier BT103-6 


0R45 


1.2k 


Composition 


1/3 


10 


919172 


Dubilier BT 103-6 


R46 


22k 


Composition 


1/3 


10 


918074 


Dubilier BT103-6 


R47 


470 


Composition 


1/3 


10 


919187 


Dubilier BT103-6 


R48 


27k 


Composi tion 


1/3 


10 


918707 


Dubilier BT103-6 


R49 


27k 


Composition 


1/3 


10 


918707 


Dubilier BT103-6 


R50 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R51 


1M 


Composition 


1/3 


10 


920855 


Dubilier BT 103-6 


R52 


100 


Composition 


1/3 


10 


918076 


Dubilier BT 103-6 


R53 


100 


Composition 


1/3 


10 


918076 


Dubilier BT 103-6 


R54 


6.8k 


Composition 


1/3 


10 


919192 


Dubilier BT 103-6 


R55 


18k 


Composition 


1/3 


10 


919621 


Dubilier BTI03-6 


R56 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT 103-6 


R57 


470 


Composition 


1/3 


10 


919187 


Dubilier BT103-6 


aR58 

^R59 


470 


Composition 


1/3 


10 


919187 


Dubilier BT103-6 


10k 


Composi tion 


1/3 


10 


918073 


Dubilier BT103-6 


R60 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R61 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R62 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT 103-6 


R63 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R64 


12k 


Composition 


1/3 


10 


919190 


Dubilier BT103-6 


R66 


2.7M 


Composition 


1/3 


10 


920860 


Dubilier BT 103-6 


R67 


2.7M 


Composition 


1/3 


10 


920860 


Dubilier BT 103-6 


R68 


560 


Composi tion 


1/3 


10 


919164 


Dubilier BT 103-6 


R70 


4.7k 


Composi tion 


1/3 


10 


919165 


Dubilier BT103-6 



y 




6-24 



Value 



Description 



Racal Part 
Number 



Manufacturer 



R71 


2.7k 


Resistors (Contd.) 
Composi tion 


1/3 


10 


919170 


Dubilier BT103-6 


R72 


Ik 


Composi ti on 


1/3 


10 


918075 


Dubilier BT1Q3-6 


R74 


Ik 


Composition 


1/3 


10 


918075 


Dubilier BT 103-6 


R76 


3.3k 


Composi tion 


1/3 


10 


919168 


Dubilier BT103-6 


R77 


1.8k 


Composi tion 


1/3 


10 


919177 


Dubilier BT103-6 


R78 


10k 


Composi tion 


1/3 


10 


918073 


Dubilier BT103-6 


R80 


10k 


Composi tion 


1/3 


10 


918073 


Dubilier BT103-6 


R81 


10k 


Composi tion 


1/3 


10 


918073 


Dubilier BT1 03—6 


R82 


27k 


Composition 


1/3 


10 


918707 


Dubilier BT1 03-6 


R83 


18k 


Composition 


1/3 


10 


918621 


Dubilier BT103-6 


R84 


12 


Composition 


1/3 


10 


919977 


Dubilier BT103-6 


R85 


39k 


Composi tion 


1/3 


10 


919623 


Dubilier BT 103-6 


R86 


27k 


Composi tion 


1/3 


10 


918707 


Dubilier BT103-6 


R87 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT103-6 


R88 


Ik 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R89 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT 103-6 


R90 


560 


Composi tion 


1/3 


10 


919164 


Dubilier BT 103-6 


R91 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R92 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT 103-6 


R93 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R94 


6.8k 


Composition 


1/3 


10 


919192 


Dubilier BT 103-6 


R95 


6.8k 


Metal Oxide 




2 


910112 


Electrosil TR4 


R96 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT103-6 


R97 


1.8k 


Composi tion 


1/3 


10 


919177 


Dubilier BT103-6 


R98 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R99 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT 103-6 


R 1 00 


2.2k 


Composition 


1/3 


10 


919169 


Dubi lier BT 1 03-6 


R 1 0 1 


6.8k 


Metal Oxide 




2 


910112 


Electrosil TR4 


R102 


12k 


Composition 


1/3 


10 


919190 


Dubilier BT103-6 


R103 


15k 


Composi tion 


1/3 


10 


918078 


Dubilier BT103-6 


R104 


18k 


Composition 


1/3 


10 


900994 


Dubilier BT 103-6 


R 1 05 


2.7k 


Composition 


1/3 


10 


916548 


Dubilier BT103-6 


R106 


220 


Composition 


1/3 


10 


919174 


Dubilier BT 103-6 


R 107 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT103-6 


R108 


6.8k 


Metal Oxide 




2 


910112 


Electrosil TR4 



; : V 






MA. 1720 



6-25 



Manufacturer 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


R109 


18k 


Resistors (Contd.) 
Metal Oxide 




2 


900994 


R110 


4.7k 


Composition 


1/3 


10 


919165 


Rill 


560 


Composition 


1/3 


10 


919164 


R 1 1 2 


6.8k 


Metal Oxide 




2 


910112 


RT 13 


4.7k 


Composition 


1/3 


10 


919165 


R1 14 


10k 


Composition 


1/3 


10 


918073 


R115 


10k 


Composition 


1/3 


10 


918073 


R 11 6 


10k 


Composition 


1/3 


10 


918073 


R117 


10k 


Composition 


1/3 


10 


91 8073 


0R118 


18k 


Composition 


1/3 


10 


919621 


R 1 1 9 


12 


Composition 


1/3 


10 


919977 


R120 


47k 


Composition 


1/3 


10 


919188 


R121 


22k 


Composition 


1/3 


10 


918074 


R122 


22k 


Composition 


1/3 


10 


918074 


R123 


22k 


Composition 


1/3 


10 


918074 


R 1 24 


Ik 


Composition 


1/3 


10 


918075 


R125 


560 


Composition 


1/3 


10 


919164 


R126 


47k 


Composition 


1/3 


10 


919188 


R127 


22k 


Composition 


1/3 


10 


918074 


R128 


lk 


Composition 


1/3 


10 


918075 


R129 


220 


Composition 


1/3 


10 


919174 


R130 


lk 


Composition 


1/3 


10 


918075 


^R131 


220 


Composition 


1/3 


10 


919174 


#R132 


2.2k 


Composi tion 


1/3 


10 


919169 


R133 


6.8k 


Composition 


1/3 


10 


919192 


R134 


56 


Composi tion 


1/3 


10 


919185 


R135 


220 


Composition 


1/3 


10 


919174 


R136 


4.7k 


Composition 


1/3 


10 


919165 


R137 


2.2k 


Composition 


1/3 


10 


919169 


R138 


220 


Composition 


1/3 


10 


919174 


R139 


4.7k 


Composi tion 


1/3 


10 


919165 


R140 


2.2k 


Composition 


1/3 


10 


919169 


R141 


180 


Composi tion 


1/3 


10 


919175 


R142 


180 


Composition 


1/3 


10 


919175 


R143 


6.8k 


Composi tiort 


1/3 


10 


919192 



Electros! I TR4 
Dubilier BT 103-6 
Dubilier BT103-6 
Electrosil TR4 
Dubilier BT103-6 

Dubilier BT103-6 
Dubilier BT103-6 
Dubilier BT103-6 
Dubilier BT103-6 
Dubilier BT103-6 

Dubilier BT 103-6 
Dubili er BT103-6 
Dubilier BT 103-6 
Dubilier BT103-6 
Dubilier BT103-6 

Dubilier BT 103-6 
Dubilier BT103-6 
Dubilier BT 103-6 
Dubilier BT103-6 
Dubilier BT103-6 

Dubilier BT103-6 
Dubilier BT103-6 
Dubilier BT103-6 
Dubilier BT103-6 
Dubilier BT103-6 

Dubilier BT 103-6 
Dubilier BT103-6 
Dubilier BT103-6 
Dubilier BT103-6 
Dubili er BT103-6 

Dubilier BT103-6 
Dubilier BT103-6 
Dubilier BT103-6 
Dubilier BT1Q3-6 
Dubilier BT 103-6 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 


R182 


lk 


Resistors (Contd.) 
Metal Oxide 




2 


913489 


ElectTosil TR4 


R183 


2.7k 


Composition 


1/3 


10 


919170 


Dubilier BT103-6 


R185 


Ik 


Metal Oxide 




2 


913489 


Electrosil TR4 


R186 


2.2k 


Composi tion 


1/3 


10 


919169 


Dubilier BT103-6 


R187 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R 1 88 


18 


Metal Oxide 




2 


916545 


Electrosil TR4 


R189 


390 


Metal Oxide 




2 


916331 


Electrosil TR4 


R 1 91 


820 


Composition 


1/3 


10 


919112 


Dubilier BT103-6 


R 1 92 


2.2k 


Composi tion 


1/3 


10 


919169 


Dubilier BT103-6 


0R193 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R194 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT 103-6 


R196 


470 


Composition 


1/3 


10 


919187 


Dubilier BT 1 03—6 


R197 


180 


Composition 


1/3 


10 


919175 


Dubilier BT 103-6 


R198 


82 


Composition 


1/3 


10 


919817 


Dubilier BT103-6 


R199 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R200 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R201 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R202 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R203 


47k 


Composition 


1/3 


10 


919188 


Dubilier BT103-6 


R205 


75 


Metal Oxide 




2 


908288 


Electrosil TR4 


R206 


47k 


Composi tion 


1/3 


10 


919188 


Dubilier BT103-6 


R207 


68 


Composition 


1/3 


10 


919186 


Dubilier BT103-6 


^R208 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT 103-6 


WR209 


10k 


Composition 


1/3 


10 


918073 


Dubi lier BT1 03-6 


R210 


4.7k 


Composi tion 


1/3 


10 


919165 


Dubilier BT103-6 


R211 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier 8T103-6 


R212 


47k 


Composition 


1/3 


10 


919188 


Dubilier BT 103-6 


R213 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT103-6 


R214 


820 


Composition 


1/3 


10 


919112 


Dubilier BT103-6 


R215 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R216 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT103-6 


R217 


3.9k 


Composition 


1/3 


10 


919166 


Dubilier BT 103-6 


R218 


680 


Composition 


1/3 


10 


919191 


Dubilier BT103-6 


R219 


47 


Composition 


1/3 


10 


919622 


Dubilier BT 103-6 


R220 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT103-6 




Resistors (Contd.) 

R221 360 Composition 

R222 3 . 3k Composi ti on 

R223 10k Composition 

R224 10k Composition 

R225 10k Composition 



1/3 10 

1/3 10 

1/3 10 

1/3 10 

1/3 10 



919164 Dubilier BT103-6 

919168 Dubilier BT1 03-6 

918073 Dubilier BT103-6 

918073 Dubilier BT1 03-6 

918073 Dubilier BT103-6 



R226 

R227 

R228 

R229 



10k 

4.7k 

4.7k 

100k 

100k 



Composition 
Composition 
Composition 
Composition 
Composi tion 



1/3 


10 


918073 


Dubilier BT 103-6 


1/3 


10 


919165 


Dubilier BT 103-6 


1/3 


10 


919165 


Dubilier BT103-6 


1/3 


10 


919163 


Dubilier BT103-6 


1/3 


10 


919163 


Dubilier BT103-6 



P otentiometers 

R65 2k Lineor 

R69 2k Linear 

R73 200 Linear 

R75 200 Linear 

R79 50k Linear 

R149 2k Linear 



921467 Daystrom 567-00HS 

921467 Daystrom 567-00HS 

921482 Daystrom 567-OOHS 

921482 Daystrom 567-00HS 

921376 Daystrom 567-00HS 

921467 Daystrom 567-00HS 



R175 


lk 


Linear 


R176 


lk 


Linear 


R184 


2k 


Linear 


R190 


5k 


Linear 


R195 


50k 


Linear 


R204 


2k 


Linear 






Capacitors 


Cl 


22 


Electrolytic 


C2 


22 


Electrolytic 


C3 


22 


Electrolytic 


C4 


22 


Electrolytic 


C5 


0.1 


Polycarbonate 


C6 


0.1 


Polycarbonate 


C7 


0. 1 


Polycarbonate 


C8 


0.1 


Polycarbonate 


C9 


0.1 


Polycarbonate 


CIO 


22 


Electrolytic 



921478 

921478 

921467 

921328 

921376 

922246 



16V 


20 


920263 


16V 


20 


920263 


16V 


20 


920263 


16V 


20 


929263 


100 V 


20 


914173 


100V 


20 


914173 


100V 


20 


914173 


100V 


20 


914173 


100V 


20 


914173 


16V 


20 


920263 



Daystrom 567-00HS 
Daystrom 567-OOHS 
Daystrom 567-OOHS 
Daystrom 567-OOHS 
Daystrom 567-OOHS 
Morganite 85W 



Kernel K22E1 6 
Kemet K22E16 
Kemet K22E1 6 
Kemet K22E16 
STCPMC 2R/0.1/M1 

STC PMC 2R/0.1/M1 
STC PMC 2R/0. 1/Ml 
STC PMC 2R/0.1/M1 
STC PMC 2R/0.1/M1 
Kemet K22E16 




MA. 1720 



Cel. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 


Cll 


22 


Capaci tors 
Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C12 


0.1 


Polycarbonate 


100 V 


20 


914173 


STCPMC 2R/0.1/M100 


C13 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C14 


47 


Electrolytic 


16V 


20 


915100 


Kemet K47E16 


C15 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C16 


47 


Electrolytic 


16V 


20 


915100 


Kemet K47E16 


Cl 7 


47 


Electrolytic 


16V 


20 


915100 


Kemet K47E16 


C18 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C19 


47 


Electrolytic 


16V 


20 


915100 


Kemet K47E16 


C20 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7E35 


C21 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7E35 


C22 


2.2p 


Ceramic 


500V 


+2P 


917734 


Erie 831 PI 00 


C23 


2.2p 


Ceramic 


500V 


+2p 


917734 


Erie 831 P100 


C24 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C25 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C26 


220p 


Ceramic 


500V 


10 


914916 


Erie 831 N4200 


C27 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22EI6 


C28 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C29 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M100 


C30 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C31 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C32 


.01 


Polycarbonate 


100 V 


20 


922291 


STC PMC2R/0. 01/M 100 


C33 


.01 


Polycarbonate 


100V 


20 


922291 


STC PMC2R/0. 01/M 100 


C34 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7E35 


C35 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7E35 


C36 


1.0 


Polyester 


63V 


5 


918702 


Wima MKS 63V 


C37 


0.1 


Pol year bon ote 


100V 


20 


914173 


STC PMC 2R/0. 1/M100 


C38 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C39 


0.1 


Polycarbonate 


100 V 


20 


914173 


STCPMC 2R/0.1/M100 


C40 


32 


Electrolytic 


16V 


- 1 0+50 


915839 


Mu Hard C428 AR/E32 


C41 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7E35 


C42 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0.1/M100 


C43 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0.1/M100 


C44 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7E35 


C45 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0. 1/M100 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 


C46 


22 


Capacitors (Contd.) 
Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C47 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/M100 


C48 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0.1/M100 


C49 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C50 


32 


Electrolytic 


16V 


-1CH-50 


915839 


Mullard C428 AR/E32 


C51 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7 E35 


C52 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C53 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7 E35 


C54 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C55 


0.1 


Polycarbonate 


100 V 


20 


919173 


STC PMC 2R/0. 1/M100 


C56 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0.1/M100 


C57 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0.1/M100 


C58 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0.1/MJ00 


C59 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/ 0 . 1/M 1 00 


C60 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C61 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C62 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0.1/M100 


C63 


0.01 


Ceramic 


25V 


-25+50 


911845 


Erie 831/T/25V 


C64 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0.1/M100 


C65 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M100 


C66 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M100 


C67 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7 E35 


C68 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M100 


C69 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C70 


0. 1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C71 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C72 


0. 1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C73 


0. 1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/MT00 


C74 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0. 1/M 100 


C75 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0. 1/M 100 


C76 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0. 1/M100 


C 77 


0.01 


Ceramic 


25V 


-25+50 


911845 


Erie 831/T/25V 


C78 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0. 1/M 100 


C79 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7E35 


C80 


.01 


Ceramic 


25V 


-25+50 


911845 


Erie 831/T/25V 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Pert 
Number 


Manufacturer 






Capacitors (Contd.) 










C81 


.01 


Cerami c 


25V 


-25+50 


911845 


Erie 831/T/25V 


C82 


.01 


Ceramic 


25V 


-25+50 


911845 


Erie 831/T/25V 


C83 


.01 


Ceramic 


25V 


-25+50 


911845 


Erie 831/T/25V 


C84 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C85 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7 E35 


C86 


0.1 


Polyoarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C87 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C88 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0.1/M100 


C89 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C90 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M 100 


C91 


1 50p 


Polystyrene 


30V 


2 


921068 


Suflex EP9 


C92 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0.1/M100 


C93 


470 


Ceramic 


500V 


10 


917453 


Erie 831 K 170051 


C94 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/MI 00 


C95 


0.1 


Polycarbonate 


100V 


20 


914173 


STCPMC2R/0. 1/M 100 


C96 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M100 


C97 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0.1/M100 


C98 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C99 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C100 


22 


Electrolytic 


16V 


20 


920263 


Kemet K22E16 


C101 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M 100 


Cl 02 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0.1/M100 


Cl 03 


0.01 


Ceramic 


25V 


-25+50 


911845 


Erie 831/T/25V 






Transformers 










T1 










CT603480 


Racal 


T2 










CT603481 


Racal 


T3 










CT603481 


Racal 


T4 










CT603482 


Racal 


T5 










CT603482 


Racal 


T6 










CT603483 


Racal 






Transistors 










TR1 




Silicon n-p-n 






906842 


ITT 2N2369 


TR2 




Silicon p-n-p 






915231 


SGS BFX48 


TR3 




Silicon n-p-n 






906842 


ITT 2N2369 


TR4 




Silicon p-n-p 






915231 


SGS BFX48 


TR5 




Silicon n-p-n 






906842 


ITT 2N2369 



MA. 1720 



6-32 



Cct. 

Ref. 



TR6 

TR7 

TR8 

TR9 

TRIO 

TR1 1 
TR12 
TR13 
TR14 
TR15 

TR16 

TR17 

TR18 

TR19 

TR20 

TR21 

TR22 

TR23 

TR24 

TR25 

TR26 

TR27 

TR28 

TR29 

TR30 

TR31 

TR32 

TR33 

TR34 

TR35 

TR36 

TR37 

TR38 

TR39 

TR40 



Value 



Description 


Rat 


To! 

% 


Racal Part 
Number 


Manufacturer 


Transistors (Contd.) 










Silicon n-p-n 






914900 


Mullard BC109 


Silicon n-p-n 






914900 


Mullard BC109 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






914900 


Mullard BC109 


Silicon n-p-n 






914900 


Mullard BC109 


Silicon n-p-n 






914900 


Mullard BC109 


r 

Silicon n-p-n 






914900 


Mullard BC109 


Silicon n-p-n 






915231 


SGS BFX48 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






914900 


Mullard BC109 


Silicon n-p-n 






914900 


Mullard BC109 


F.E.T. 






916946 


Mullard BFW10 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-o-n 






906842 


ITT 2 N 2369 


Silicon n-p-n 






908753 


Mullard BFY51 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






906842 


ITT 2N2369 


Si li con n-p-n 






906842 


ITT 2N2369 


Si li con n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






906842 


ITT 2N2369 


Si licon n— D— n 






906842 


ITT 2N 2369 


Silicon n-p-n 






908753 


Mullard BCY51 


• 

Silicon n-p-n 






914900 


Mullard BC109 


Silicon n-p-n 






914900 


Mullard BC109 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






914900 


Mullard BC109 


Si licon n-p-n 






914900 


Mullard BC109 


Silicon n-p-n 






906842 


ITT 2N2369 


Silicon n-p-n 






906842 


ITT 2N2369 



Racal Part 
Number 



Manufacturer 





TR41 


Transistors (Contd.) 
Silicon n-p-n 




TR42 


Silicon n-p-n 




TR43 


Silicon n-p-n 




TR44 


Silicon n-p-n 




TR45 


Silicon n-p-n 




TR46 


Silicon p-n-p 




TR47 


Silicon n-p-n 




TR48 


Silicon n-p-n 




TR49 


Silicon n-p-n 


• 


TR50 


Silicon n-p-n 




TR51 


Dual n-p-n 




TR52 


Silicon n-p-n 




TR53 


Silicon n-p-n 




TR54 


Silicon n-p-n 




TR55 


Silicon n-p-n 




TR56 


Silicon n-p-n 




TR 57 


Silicon n-p-n 




TR58 


Silicon n-p-n 




TR59 


Silicon n-p-n 




TR60 


Silicon n-p-n 




TR61 


Silicon n-p-n 




TR62 


Silicon n-p-n 


. 


TR63 


Silicon n-p-n 


• 


TR64 


Silicon n-p-n 



906842 


ITT 2N2369 


906842 


ITT 2N2369 


906842 


ITT 2N2369 


906842 


ITT 2N2369 


916627 


Mullard BFX89 


915231 


SGS BFX48 


906842 


ITT 2N2369 


906842 


ITT 2N2369 


906842 


ITT 2N2369 


906842 


ITT 2N2369 


917077 


SGS 2C444 


906842 


ITT 2N2369 


914900 


Mullard BC109 


914900 


Mullard BC109 


906842 


ITT 2N2369 


906842 


ITT 2N2369 


906842 


ITT 2N 2369 


906842 


ITT 2N2369 


906842 


ITT 2N2369 


914900 


Mullard BC109 


906842 


ITT 2N2369 


906842 


ITT 2N2369 


906842 


ITT 2N2369 


906842 


ITT 2N2369 



Diodes 



D1 

D2 

D3 

D4 


4.7V 


Zener 


D5 


15V 


Zener 


D6 


15V 


Zener 


D7 


5.6V 


Zener 


D8 

D9 

D10 


5.6V 


Zener 



914067 Mullard BZY88 C4V7 

914898 STC 1N4149 

914898 STC 1N4149 

914898 STC 1N4149 

919797 Mullard BZY88 C15 

91 9797 Mu I lard BZ Y88 C 1 5 

912747 Mullard BZY88 C5V6 

912747 Mullard BZY88 C5V6 

914898 STC 1N4149 

914067 Mullard BZY88 C4V7 




6-34 



Cct. 

Ref. 



Value 



Description 



Tol Racal Part 
% Number 



Manufacturer 



Diodes 



Dll 






914898 


STC 1N4149 


D12 


12V 


Zener 


914310 


Mullard BZY88 C12V 


D13 






914898 


STC 1N4149 


D14 






914898 


STC 1N4149 


D15 


5.6V 


Zener 


912747 


Mullard BZY88 C5V6 


D16 






914898 


STC 1N4149 


D17 






914898 


STC 1N4149 


D18 






914898 


STC 1N4149 


D19 






914898 


STC 1N4149 


D20 






914898 


STC 1N4149 


D21 


3.3V 


Zener 


912567 


Mullard BZY88 C3V3 


D22 


3.3V 


Zener 


912567 


Mullard BZY88 C3V3 


D23 






914898 


STC 1N4149 


D24 






914898 


STC 1N4149 


D25 


4.7V 


Zener 


914067 


Mullard BZY88 C4V7 


D26 






914898 


STC 1N4149 


D27 






914898 


STC 1N4149 


D28 






914898 


STC 1N4149 


D29 


4.7V 


Zener 


914067 


Mullard BZY88 C4V7 


D30 


5.1V 


Zener 


912059 


Mullard BZY88 C5V1 


D31 


4.7V 


Zener 


914067 


Mullard BZY88 C4V7 


D32 


5.1V 


Zener 


912059 


Mullard BZY88 C5V1 


D33 






916620 


SGS BAX54 


D34 






916620 


SGS BAX54 


D35 






914898 


STC 1 N 4 1 49 


D36 






914898 


STC 1N4149 


D37 






914898 


STC 1N4149 


D38 


5.1V 


Zener 


912059 


Mullard BZY88 C5V1 


D39 






914898 


STC 1N4149 


D40 






914898 


STC 1N4149 


D41 






914898 


STC 1N4149 


D42 


4.7V 


Zener 


914067 


Mullard BZY88 C4V7 


D43 


4.7V 


Zener 


914067 


Mullard BZY83 C4V7 


D44 


4.7V 


Zener 


914067 


Mullard BZY88 C4V7 


D45 






914898 


STC 1N4149 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Diodes 










D46 










914898 


STC 1N4149 


D47 


8.2V 


Zener 






917622 


Mullard BZY88 C8V2 


D48 










914898 


STC 1N4149 


D49 










914898 


STC 1N4149 


D50 


4.7V 


Zener 






914067 


Mullard BZY88 C4V7 


D51 










914898 


STC 1N4149 


D52 


4.7V 


Zener 






914067 


Mullard BZY88 C4V7 






Integrated Circuits 










ML! 




Operational Amplifier 






923139 


Fairchild pA748 


ML2 




Operational Amplifier 






923139 


Fairchild pA748 






Relays 










RLA 










921450 


Astralux GB831 C-4 


RLB 










921451 


Astra lux GB831 A-6 




Cct. 

Ref. 



Value 



Description 



Rat 



Tol 

% 



Racal Part 
Number 



Manufacturer 



MIXER AND OUTPUT BOARD PM342FIG.15 



Resistors 



R1 


56 


Composition 


1/3 


10 


919185 


Dubilier BT103-6 


R2 


270 


Composition 


1/3 


10 


918077 


Dubilier BT103-6 


R3 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R4 


Ik 


Composi tion 


1/3 


10 


918075 


Dubilier BT103-6 


R 5 


18 


Composition 


1/3 


10 


919178 


Dubilier BT1 03-6 


R6 


82 


Composition 


1/3 


10 


919817 


Dubi lier BT1 03-6 


R7 


27 


Composition 


1/3 


10 


918818 


Dubi Her BT1 03-6 


R8 


82 


Composition 


1/3 


10 


919817 


Dubilier BT103-6 


R9 


100 


Metal Oxide 




2 


913793 


Electrosil TR5 


RIO 


100 


Metal Oxide 




2 


913793 


Electrosil TR5 


R11 


390 


Metal Oxide 




2 


909771 


Electrosil TR5 


R12 


120 


Composition 


1/3 


10 


920850 


Dubi lier BT103-6 


R13 


47 


Metal Oxide 




2 


918744 


Electrosil TR5 


R 1 4 


47 


Metal Oxide 




2 


918744 


Electrosil TR5 


R15 


470 


Metal Oxide 




2 


918030 


Electrosil TR5 


R16 


120 


Composition 


1/3 


10 


920850 


Dubilier BT103-6 


R17 


56 


Composition 


1/3 


10 


919185 


Dubilier BT103-6 


R18 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R19 


Ik 


Composition 


1/3 


10 


918075 


Dubi lier BT 1 03-6 


R20 


10 


Composition 


1/3 


10 


919173 


Dubilier BT 103-6 


R21 


82 


Composition 


1/3 


10 


919817 


Dubilier BT103-6 


R22 


390 


Metal Oxide 




2 


909771 


Electrosil TR5 


R23 


120 


Composition 


1/3 


10 


920850 


Dubilier BT 103-6 


R24 


47 


Metal Oxide 




2 


918744 


Electrosil TR5 


R25 


47 


Metal Oxide 




2 


911930 


Electrosil TR4 


R26 


47 


Metal Oxide 




2 


918744 


Electrosil TR5 


R27 


470 


Metal Oxide 




2 


918030 


Electrosil TR5 


R28 


120 


Composi tion 


1/3 


10 


920850 


Dubilier BT1 03-6 


R29 


820 


Composition 


1/3 


10 


919112 


Dubilier BT103-6 


R30 


470 


Composition 


1/3 


10 


919187 


Dubilier BT 103-6 


R31 


270 


Metal Oxide 




2 


910391 


Electrosil TR4 


R32 


270 


Composi tion 


1/3 


10 


918077 


Dubilier BT103-6 


R33 


33 


Composition 


1/3 


10 


919176 


Dubilier BT103-6 


R34 


2.7k 


Composition 


1/3 


10 


919170 


Dubilier BT103-6 


R35 


560 


Composition 


1/3 


10 


919164 


Dubi Her BT 1 03-6 



r 



• 


Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 








Resistors (Contd.) 












R36 


56 


Composition 


1/3 


10 


919185 


Dubilier BT103-6 




R37 


56 


Composition 


1/3 


10 


919185 


Dubi lier BT 103-6 




R38 


82 


Composi tion 


1/3 


10 


919817 


Dubilier BT 1 03—6 




R39 


150 


Composition 


1/3 


10 


919189 


Dubilier BT 103-6 




R40 


2.7k 


Composition 


1/3 


10 


919170 


Dubi lier BT 1 03-6 




R41 


560 


Composition 


1/3 


10 


919164 


Dubilier BT 1 03—6 




R42 


39 


Composition 


1/3 


10 


920052 


Dubi lier b 1 1 03-6 




R43 


150 


Composition 


1/3 


10 


919189 


Dubi lier B ! 103-6 




R44 


56 


Composition 


1/3 


10 


919185 


Dubi lier B I 103-6 




R45 


100 


Metal Oxide 




2 


913973 


Electrosil IR5 


• 


R46 


68 


Composition 


1/3 


10 


919186 


Dubilier BT103-6 




R47 


100 


Metal Oxide 




2 


913973 


Electrosil 1R5 




R48 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT103-6 




R49 


470 


Composition 


1/3 


10 


919187 


Dubi lier B 1 103-6 




R50 


270 


Composition 


1/3 


10 


918077 


Dubilier B1 103-6 




R51 


56 


Composition 


1/3 


10 


919185 


Dubilier BT103-6 




R52 


18 


Composition 


1/3 


10 


919178 


Dubilier Bl 103-6 




R53 


56 


Composition 


1/3 


10 


919185 


Dubilier Bl 103-6 




R54 


270 


Composition 


1/3 


10 


918077 


Dubilier Bl 103-6 




R55 


1.5k 


Composition 


1/3 


10 


919180 


Dubi lier B 1 1 03-6 




R56 


680 


Composition 


1/3 


10 


919191 


Dubilier BT 103-6 




R57 


56 


Composition 


1/3 


10 


919185 


Dubilier BT 103-6 




R58 


82 


Metal Oxide 




2 


909550 


Electrosil TR5 




R59 


lk 


Composi tion 


1/3 


10 


918075 


Dubilier Bl 103-6 


• 


R60 


470 


Composition 


1/3 


10 


919187 


Dubilier BT103-6 




R61 


56 


Composition 


1/3 


10 


919185 


Dubilier BT 1 03— 6 




R62 


68 


Metal Oxide 




2 


918047 


Electrosil 1K5 




R63 


82k 


Composition 


1/3 


10 


920065 


Dubilier B 1 103-6 




R64 


50k 


Linear 






921376 


Daystrom 56700HS 




R65 


47 


Metal Oxide 




2 


911930 


Electrosil TR4 




R66 


330 


Metal Oxide 




2 


915690 


Electrosil TR4 




R67 


lk 


Composition 


1/3 


10 


918075 


Dubilier Bl 103-6 




R68 


270 


Composition 


1/3 


10 


918077 


Dubi lier B 1 1 03-6 




R69 


27 


Composition 


1/3 


10 


918818 


Dubi lier b 1 1 03-6 




R70 


50 


Linear 






921481 


Daystrom 56/00HS 











MA. 1720 






Value 

Ref. 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


R71 680 


Resistors (Contd.) 
Metal Oxide 


1/3 


10 


919321 


R72 lk 


Metal Oxide 


1/3 


10 


907731 


R73 lk 


Composition 


1/3 


10 


918075 


R74 4.7k 


Composition 


1/3 


10 


919165 


R75 lk 


Composition 


1/3 


10 


918075 



Copqcitors 



Cl 


0.1 


Polycarbonate 


100 V 


+80-20 


914173 


C2 


.01 


Ceramic 


250V 


+80-20 


921450 


C3 


.01 


Ceramic 


250V 


+80-20 


921450 


C4 


.01 


Ceramic 


250V 


+80-20 


921460 


C5 


0.1 


Polycarbonate 


100V 


20 


914173 


C6 


15p 


Polystyrene 


125V 


2? 


921459 


C 7 


12p 


Polystyrene 


125V 


2 2 


921451 


C8 


1 5p 


Polystyrene 


125V 


2* 


921459 


C9 


0.1 


Polycarbonate 


100 V 


20 


914173 


CIO 


3. 3p 


Ceramic 


500V 


±ip 


917744 


Cll 


47 p 


Polystyrene 


125V 


2i 

1 


908318 


C12 


18p 


Polystyrene 


125V 


2* 


921463 


Cl 3 


15p 


Polystyrene 


125V 


2* 


921459 


C14 


0.1 


Polycarbonate 


100 V 


20 


914173 


C15 


3. 3p 


Ceramic 


500V 


±2P 


917744 


C16 


39p 


Polystyrene 


125V 


2\ 


921464 


C17 


0.1 


Polycarbonate 


100V 


20 


914173 


C18 


3. 3p 


Ceramic 


500V 


+; P 


917744 


C19 


5. 6p 


Ceramic 


500V 


+ 2 


902008 


C20 


.01 


Ceramic 


250V 


+80-20 


921450 


C21 


3. 3p 


Ceramic 


500V 


+2P 


917744 


C22 


47 p 


Polystyrene 


125V 


2 2 


908318 


C23 


18p 


Polystyrene 


125V 


2i 


921463 


C24 


15p 


Polystyrene 


125V 


22 


921459 


C25 


.01 


Ceramic 


250V 


+80-20 


921450 


C26 


.01 


Ceramic 


250V 


+80-20 


921460 


C27 


3.3p 


Ceramic 


500V 


+ 5P 


917744 


C28 


15p 


Polystyrene 


125V 


2 \ 


921459 


C29 


15p 


Polystyrene 


125V 


2ji 


921459 


C30 


12p 


Polystyrene 


125V 


2 \ 


921451 



Manufacturer 



Electrosil TR5 
Electros! I TR5 
Dub! Mer BTI03-6 
Dubilier BT103-6 
Dub! Her BT103-6 



STC PMC 2R/0. 1/MI 00 
Erie 801/K2600 
Erie 801/K2600 
Erie 801/K2600 
STC PMC 2R/0. 1/Ml 00 

Salford PF 
Salford PF 
Salford PF 

STC PMC 2R/0.1/M100 
Erie 831 P100 

Salford PF 
Salford PF 
Salford PF 

STC PMC 2R/0.1/M100 
Erie 831 P 1 00 

Salford PF 

STC PMC 2R/0.I/M100 
Erie 831 PI 00 
Erie 831 P100 
Erie 801/K2600 

Erie 831 P100 
Salford PF 
Salford PF 
Salford PF 
Erie 801 /K 2600 

Erie 80 1 /K 2600 
Erie 831 P 1 00 
Salford PF 
Salford PF 
Salford PF 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Capacitors (Contd.) 










C31 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0 . 1/M 1 00 


C32 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/Ml 00 


C33 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0.1/M100 


C34 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C35 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M 100 


C36 


.01 


Ceramic 


250 


+80-20 


921460 


Erie 801/K2600 


C37 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C38 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0.1/M100 


C39 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0.1/M100 


£ C40 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M100 


C41 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M100 


C42 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M 1 00 


C43 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C44 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C45 


4.7 


Electrolytic 


35 


20 


914026 


Kemet K4R7E35 


C46 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M100 


C47 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0. 1/M 100 


C48 


13. 3p 


Polystyrene 


30V 


2* 


921466 


Suflex HS 


C49 




Not Used 










C50 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C51 


15p 


Polystyrene 


125V 


2? 


921459 


Salford PF 


C52 




Not Used 










c 53 


160p 


Polystyrene 


30V 




922255 


Suflex HS 


#C54 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M100 


C55 


106p 


Polystyrene 


30V 


2h 


921465 


Suflex HS 


C56 


1 06p 


Polystyrene 


30V 


2i 


921465 


Suflex HS 


C57 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC 2R/0. 1/M 100 


C58 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC 2R/0.1/M100 


C59 


148p 


Polystyrene 


30V 




921468 


Suflex HS 


C60 




Not Used 










C61 




Not Used 










C62 


124p 


Polystyrene 


30V 


2\ 


921469 


Suflex HS 


C63 


0.1 


Polycarbonate 


v ioov 


20 


914173 


STC PMC 2R/0. 1/Ml 00 


C64 

C65 


0.1 


Not Used . 

Po 1 y ca rbona te/£j/ ; ^ 


-Ur 

f' ¥100V 


20 


914173 


STC PMC 2R/0.1/M100 



y* 




6-40 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Capacitors (Contd.) 










C66 

C67 


63p 


Polystyrene 
Not Used 


30V 


2i 


921470 


Suflex HS 


C68 


100p 


Polystyrene 


XV 


21 


913230 


Suflex HS 


C69 


.033 


Transcap 


8V 


+50-20 


911883 


Erie Transcap 831/T 


C70 


150p 


Ceramic 


500V 


10 


917742 


Erie 831 H3300 


C71 


150p 


Ceramic 


500V 


10 


917742 


Erie 831 H3300 


C72 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/M 10C 


C73 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/M 10C 


C74 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7E35 


C75 


4.7 


Electrolytic 


35V 


20 


914026 


Kemet K4R7E35 


C76 


4.7 


Electrolytic 

Inductors 


35V 


20 


914026 


Kemet K4R7E35 



915851 

CT603471 

CT603472 

CT603471 

915851 

CT603472 

CT603471 

CT603473 

CT603475 

CT603474 



Painton Type C20M 

Racal 

Racal 

Racal 

Pain ton Type C20M 

Racal 

Racal 

Racal 

Racal 

Racal 



CT603476 Racal 



Transformers 



CT603466 

CT603466 

CT603467 

CT603467 

CT603468 



Racal 

Racal 

Racal 

Racal 

Racal 



CT603469 
J CT603470 

" CT6034$5 



Racal 

Racal 

Racal 

Racal 

Racal 



MA. 1720 



&-A\ 



Cct. 

Ref. 



Value 



Description 



Tol Racal Part 
% Number 



Manufacturer 



Transformers (Contd.) 



Til 




CT603470 


Racal 


T12 




CT603470 


Racal 


T13 




CT603470 


Racal 




Transistors 






TR1 


Silicon n-p-n 


917219 


Mu Hard 2N 3866 


TR2 


Silicon n-p-n 


917219 


Mu Hard 2N 3866 


TR3 


Silicon n-p-n 


917219 


Mu Hard 2N3866 


TR4 


Silicon n-p-n 


917219 


Mullard 2N3866 


TR5 


Silicon n-p-n 


917219 


Mullard 2 N 3866 


TR6 


Silicon n-p-"n 


917219 


Mullard 2N3866 


TR7 


Silicon n-p-n 


916627 


Mullard BFX89 


TR8 


Silicon n-p-n 


916632 


Mullard BSX61 


TR9 


Silicon n-p-n 


916632 


Mullard BSX61 


TRIO 


Silicon n-p-n 


916632 


Mullard BSX61 


TR1 1 


Silicon n-p-n 


916632 


Mullard BSX61 


TR12 


Silicon n-p-n 


916632 


Mullard BSX61 


TR13 


Silicon n-p-n 


916632 


Mullard BSX61 


TR14 


Silicon n-p-n 


916627 


Mullard BFX89 


TR15 


Silicon n-p-n 


916632 


Mullard BSX61 


TR16 


Silicon p-n-p 


915267 


Mullard BFX29 


TR17 


Silicon n-p-n 


906842 


Mullard 2N2369 




Diodes 






D1-D4 


Matched Quad 


916623 


H. P.5082-2805 


D5-D8 


Matched Quad 


916623 


H. P.5082- 2805 


D9 




900069 


Mullard OA 47 


DIO 




900069 


Mullard OA 47 




Ferrite Beads 






FBI 




900461 


Mullard FX 1115 


FB2 




900461 


Mullard FX 1115 


FB3 




900461 


Mullard FX 1115 


FB4 




900461 


Mullard FX 1115 


FB5 




900461 


Mullard FX 1115 



Description 



Racai Part 
Number 



Manufacturer 



Ferrite Beads (Contd.) 



900461 Mullard FX 1 1 1 5 

900461 Mullard FX 1115 

900461 Mullard FX 1115 

900461 Mullard FX 1115 

900461 Mullard FX 1115 

907488 Mullard FX 1242 

900461 Mullard FX 1115 

900461 Mullard FX 11 15 

907488 Mullard FX 1242 

900461 Mullard FX 1115 

900461 Mullard FX 1115 

907488 Mullard FX 1242 

900461 Mullard FX 1115 

900461 Mullard FX 1 1 1 5 

907488 Mullard FX 1242 



Not Used 



900461 Mullard FX 1115 

900461 Mullard FX 1115 

900461 Mullard FX 1115 

900461 Mullard FX 1115 



900461 Mullard FX 1115 

900461 Mullard FX 11 15 

907488 Mullard FX 1242 



Filter 

Crystal Filter 34.5MHz 



BD44454 



# 



w 



MA. 1720 



6-43 



Manufacturer 




Value 



Description 



Tol Racal Part 
% Number 



POWER SUPPLY BOARD PM343FIG.21 



Resistors 



R1 


1 


Wirewound 


6 




914884 


Welwyn W22 


R2 


1 


Wi rewound 


6 




914884 


Welwyn W22 


R3 


1 


Wirewound 


6 




914884 


Welwyn W22 


R4 


1 


Wirewound 


6 




914884 


Welwyn W22 


R5 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R6 


6.8k 


Composition 


1/3 


10 


919192 


Dubilier BT103-6 


R7 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT103-6 


#R8 


1.2k 


Composition 


1/3 


10 


919172 


Dubilier BT103-6 


R9 


500 


Linear 






921476 


DaystTOm 56700HS 


RIO 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT103-6 


RT 1 


8.2k 


Composition 


1/3 


10 


919182 


Dubilier BT103-6 


R12 


10k 


Linear 






921477 


Daystrom 56700HS 


R13 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R14 


12k 


Composition 


1/3 


10 


919190 


Dubilier BT103-6 


R 1 5 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT 103-6 


R16 


Ik 


Composi tion 


1/3 


10 


918075 


Dubilier BT103-6 


R17 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R 1 8 


6.8k 


Composition 


1/3 


10 


919192 


Dubilier BT103-6 


R19 


3.9k 


Composition 


1/3 


10 


919166 


Dubilier BT103-6 


R20 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


^R21 


6.8k 


Composition 


1/3 


10 


919192 


Dubilier BT 1 03-6 


W22 


5k 


Linear 






921328 


Daystrom 56700HS 


R23 


lk 


Linear 






921476 


Daystrom 56700HS 


R24 


lk 


Composi tion 


1/3 


10 


918075 


Dubilier BT103-6 


R25 


lk 


Composi tion 


1/3 


10 


918075 


Dubilier BT103-6 


R26 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R27 


22k 


Composition 


1/3 


10 


918074 


Dubilier BT103-6 


R28 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT103-6 


R29 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 






Capacitors 










Cl 


4.7 


Electrolytic 


35 


20 


914026 


Kemet K4R7E35 


C2 


4.7 


Electrolytic 


35 


20 


914026 


Kemet K4R7E35 


C3 


4.7 


Electrolytic 


35 


20 


914026 


Kemet K4R7E35 


C4 


4.7 


ElectradytSfe 


35 


20 


914026 


Kemet K4R7E35 


C5 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC2R/0. 1/M100 



Value 



Rat 




Cct. 

Ref. 



Description 



Capacitors (Contd.) 



Tol Racal Part 
% Number Manufacturer 



C6 


0.1 


Polycarbonate 


C7 


0.1 


Polycarbonate 


C8 


0.1 


Polycarbonate 


C9 


1500 


Electrolytic 


CIO 


4.7 


Electrolytic 



100V 


20 


914173 


100 V 


20 


914173 


100 V 


20 


914173 


6.3 




921457 






914026 



STC PMC2R/0. 1/Ml 
STC PMC2R/0. I/Ml 
STC PMC2R/0, 1/MJ 
Mu I lard 10813152 
Kemet K4R7E35 



Cll 

CI2 


4.7 

4.7 


Electrolytic 

Electrolytic 


914026 

914026 


Kemet K4R7E35 
Kemet K4R7E35 






Transistors 






TR1 

TR2 

TR3 




Silicon n-p-n 


908753 


Mullard BFY51 




Silicon n-p-n 
Silicon n-p-n 


908753 


Mullard BFY51 




908753 


Mullard BFY51 






Rectifiers 






D1 




Rectifier Bridge 


918158 


International 
Rectifiers 10DB05A 






Integrated Circuits 






ML1 

ML2 

ML3 

ML4 




Voltage Regulator 
Voltage Regulator 
Voltage Regulator 
Voltage Regulator 


916155 

916155 

916155 

916155 


Fairchild pA723C 
Fairchild pA723C 
Fairchild pA723C 
Fairchild M A723C 







/ 



O' 












MA. 1720 



y . 



6-45 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






34MHz GENERATOR PM344 FIG. 


, 3 _ 










Resistors 










R1 


330 


Composition 


1/3 


10 


919179 


Dubilier BT103-6 


R2 


56 


Composition 


1/3 


10 


919185 


Dubilier BT103-6 


R3 


Ik 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R4 


3.3k 


Composi tion 


1/3 


10 


919168 


Dubilier BT103-6 


R5 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R6 


220 


Composition 


1/3 


10 


919174 


Dubilier BT103-6 


R 7 


820 


Composition 


1/3 


10 


919112 


Dubilier BT103-6 


R8 


Ik 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R9 


100 


Composition 


1/3 


10 


918076 


Dubilier BT103-6 


RIO 


Ik 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R 1 1 




Not Used 










R 1 2 


10 


Composition 


1/3 


10 


919173 


Dubilier BT103-6 


R13 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R14 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R 1 5 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT 103-6 


R16 


47 


Composition 


1/3 


10 


919622 


Dubilier BT 103-6 


R17 


100 


Composition 


1/3 


10 


918076 


Dubilier BT 103-6 


R18 


10 


Composition 


1/3 


10 


919173 


Dubilier BT103-6 


R19 


220 


Composition 


1/3 


10 


919174 


Dubilier BT 103-6 


R20 


100 


Composition 


1/3 


10 


918076 


Dubilier BT 1 03-6 


R21 


680 


Composition 


1/3 


10 


919191 


Dubilier BT103-6 


R22 


680 


Composition 


1/3 


10 


919191 


Dubilier BT103-6 


R23 


47 


Composition 


1/3 


10 


919622 


Dubilier BT 103-6 


R24 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT 103-6 


R25 


10k 


Composition 


1/3 


10 


918073 


Dubilier BT103-6 


R26 


680 


Composition 


1/3 


10 


919191 


Dubilier BT 103-6 


R27 


680 


Composition 


1/3 


10 


919191 


Dubilier BT103-6 


R28 


6.8k 


Composition 


1/3 


10 


919192 


Dubilier BT103-6 


R29 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R30 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R31 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R32 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R33 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R34 


4.7k 


Composi tion 


1/3 


10 


919165 


Dubilier BT103-6 



Cct. 

Ref. 



Value 



Description 



Cl 


330p 


Capacitors 

Polystyrene 


C2 


0.1 


Polycarbonate 


C3 


56p 


Polystyrene 


C4 


0.033 


Ceramic 


C5 


lOOp 


Polystyrene 


C6 


0.01 


Ceramic 


C7 


0.1 


Polycarbonate 


C8 


lOOOp 


Ceramic 


C9 


0.1 


Polycarbonate 


CIO 


lOOOp 


Ceramic 


Cll 


0.1 


Polycarbonate 


C12 


33p 


Polystyrene 


C13 


68p 


Polystyrene 


C14 


lOOOp 


Ceramic 


C15 


33p 


Polystyrene 


C16 


lOOOp 


Ceramic 


C17 


lOOOp 


Ceramic 


C18 


lOOOp 


Ceramic 


09 


lOOp 


Polystyrene 


C20 


o.lp 


Polyoarbonate 


C21 


0.01m 


Polycarbonate 


C22 


22p 


Electrolytic 


C23 


lOOOp 


Polystyrene 


C24 


0.1 


Polycarbonate 






Inductors 


LI 


L2 


4.7p 




L3 




Not Used 


L4 


1m 




L5 


1m 





Rat 


Tol 

% 


Racal Part 
Number 


30V 


2 


921073 


100 V 


20 


914173 


30V 


2 


921024 


18V 


+50-25 


911883 


30V 


2 


921026 


25V 


+50-25 


911845 


100 V 


20 


914173 


500 


20 


915243 


100V 


20 


914173 


500V 


20 


915243 


100 V 


20 


914173 


30V 


2 


921226 


30V 


2 


921271 


500V 


20 


915243 


30V 


2 


921226 


500V 


20 


915243 


500V 


20 


915243 


500V 


70 


915243 


30V 


2 


921026 


100V 


20 


914173 


100V 


20 


914171 




10 


920263 


30V 


2 


921260 




2 


914173 



CT603477 

919404 

915852 

915852 



Manufacturer 



Suflex EP9 

STC PMC2R/0. I/Ml 00 
Suflex EP9 
Erie 83 1/1/ 18V 
Suflex EP9 

Erie 831/T/25V 
STC PMC2R/0. 1/Ml 00 
Erie 831 K2600 
STC PMC2R/0. 1/M 100 
Erie 831 K2600 

STC PMC2R/0. 1/M100 
Suflex EP9 
Erie 831 K2600 
Erie 831 K2600 
Suflex EP9 

Erie 831 K2600 
Erie 831 K2600 
Erie 831 K2600 
Suflex EP9 

STC PMC2R/0. 1/Ml 00 

STC PMC2R/0. 1/Ml 00 
Union Carbide 
K22E16KS 
Suflex EP9 

STC PMC2R/0. 1/M100 



Racal 

Painton 58/10/0051/1 C 

Painton 58/ 1 0/ 0047/ 1 C 
Pain ton 58/1 0/0047/ 1( 



Cct. 

Ref. 


Value 


Description Rat 


To! 

% 


Racal Part 
Number 


Manufacturer 






Transistors 








TR1 




Silicon n-p-n 




908753 


Mu Hard BFY 51 


TR2 




Silicon n-p-n 




916627 


Mu Hard BFX 89 


TR3 




Silicon n-p-n 




906842 


Mullard 2N2369 


TR4 




Silicon n-p-n 




916627 


Mu Hard BFX 89 


TR5 




Silicon n-p-n 




906842 


Mullard 2N2369 


TR6 




Silicon n-p-n 




906842 


Mullard 2N2369 


TR7 




Silicon p-n-p 




915231 


SGS BFX 48 


TR8 




Silicon n-p-n 




906842 


Mullard 2N2369 


TR9 




Silicon n-p-n 




906842 


Mullard 2N2369 


^ TRIO 




Silicon n-p-n 




906842 


Mullard 2N 2369 


TR1 1 




Silicon n-p-n 




906842 


Mullard 2 N 2369 






Diodes 








D1 


5.6V 


Zener 




912747 


Mullard BZY88C5V6 


D2 








917731 


Motorola MV 1634 


D3 








914898 


STC 1N4149 






Integrated Circuits 








ML1 




Quad 2 input Nand gate 




921221 


Texas SN74H00J 


ML2 




Decade Divider 




917494 


ITT MIC 7490J 


ML3 




Dual J-K Flip Flop 




924006 


Transitron SN74H103J 


ML4 




Quad 2 input Nand gate 




918366 


ITT M 1C 7400J 


ML5 




Decade Divider 




920333 


Signetics N8290A 


0ML6 




Quad 2 input Nand gate 




921221 


Texas SN74HOOJ 


ML7 




Dual D Flip Flop 




917509 


ITT MIC 7474J 


ML8 




Quad 2 input Nand gate 




918366 


ITT MIC 7400 J 


ML9 




Quad 2 input Nor gate 




919502 


ITT MIC 7402 J 


ML1 0 




Quad 2 input Nor gate 




919502 


ITT MIC 7402 J 




MA. 1720 



6-48 



Value 



Cct. 

Ref. 



Description Rat T ®* Manufacturer 



R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

RIO 

Rll 
R 1 2 
RI3 
R14 
R 1 5 

R 1 6 
R17 
R18 
R19 
R20 

R21 

R22 

R23 

R24 

R25 



CONTROL BOARD PM345 FIG. 19 



Resistors 



Ik 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT103-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


820 


Composition 


1/3 


10 


919112 


Dubilier BTJ03-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


330 


Composition 


1/3 


10 


919179 


Dubilier BT103-6 


470 


Composi ti on 


1/3 


10 


919187 


Dubilier BT103-6 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


39k 


Composition 


1/3 


10 


919623 


Dubilier BT103-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 1 03-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 1 03-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


330 


Composition 


1/3 


10 


919179 


Dubilier BT103-6 


330 


Composition 


1/3 


10 


919179 


Dubilier BT103-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 1 03—6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 1 03—6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT 103-6 


330 


Composition 


1/3 


10 


919179 


Dubilier BT103-6 



R26 


4.7k 


Composition 


R27 


lk 


Composition 


R28 


470 


Composition 


R29 


470 


Composition 


R30 


4.7k 


Composition 



1/3 10 

1/3 10 

1/3 10 

1/3 10 

1/3 10 



919165 Dubilier BT103-6 

918075 Dubilier BT103-6 

919187 Dubilier BT103-6 

919187 Dubilier BT103-6 

919165 Dubilier BT 103-6 



R31 


4.7k 


Composition 


R32 


lk 


Composition 


R33 


820 


Composition 


R34 


4.7k 


Composition 


R35 


330 


Composition 



1/3 10 

1/3 10 

1/3 10 

1/3 10 

1/3 10 

,r 



919165 

918075 

919112 



2 ? 19’ 65 £ 
% 



Dubilier BT103-6 
Dubilier 8T103-6 
Dubilier BT103-6 
Dubilier BT 103-6 
Dubilier BT 103-6 

^ I., * -j. 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Resistors (Contd.) 








! 


R36 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R37 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R38 


1.5k 


Composition 


1/3 


10 


919180 


Dubilier BT103-6 


R39 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R40 


56 


Composition 


1/3 


10 


919185 


Dubilier BT 103-6 


R41 


3.3k 


Composi tion 


1/3 


10 


919168 


Dubilier BT103-6 


R42 


1.8k 


Composition 


1/3 


10 


919177 


Dubilier BT103-6 


R43 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R44 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


0 R45 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R46 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT 103-6 


R47 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R48 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R49 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT 103-6 






Capacitors 










Cl 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/M 100 


C2 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC2R/0. 1/MI 00 


C3 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0 . 1/M 1 00 


C4 


47 


Electrolytic 


6.3 


20 


915100 


Kemet K47 E6 


C5 


47 


Electrolytic 


6.3 


20 


915100 


Kemet K47 E6 


C6 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC2R/0. 1/MI 00 


C7 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/M 100 


# C8 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/M100 


C9 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/Ml 00 


CIO 


0.1 


Polycarbonate 


100V 


20 


914173 


STC PMC2R/0. 1/MI 00 


Cll 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/M! 00 


C12 


0.1 


Polycarbonate 


100 V 


20 


914173 


STC PMC2R/0. 1/M 100 






Transistors 










TR1 




Silicon n-p-n 






906842 


Muliard 2N2369 


TR2 




Silicon n-p-n 






906842 


Mu Hard 2N 2369 


TR3 




Silicon n-p-n 






906842 


Muliard 2N2369 


TR4 




Silicon n-p-n 






911929 


Muliard BC107 


TR5 




Silicon p-n-p 






915231 


Muliard BFX48 



* 







WA 1720 



6-50 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Transistors (Contd.) 










TR6 




Silicon n-p-n 






911929 


Mullard BC107 


TR7 




Silicon p-n-p 






915231 


Mullard BFX 48 


TR8 




Silicon n-p-n 






906842 


Mullard 2N2369 


TR9 




Silicon n-p-n 






911929 


Mullard BC107 


TRIO 




Silicon n-p-n 






906842 


Mullard 2N 2369 


TR1 1 




Silicon p-n-p 






915231 


Mullard BFX 48 


TR12 




Silicon n-p-n 






906842 


Mullard 2N2369 


TR 1 3 




Silicon n-p-n 






906842 


Mullard 2N2369 


TR14 




Silicon n-p-n 






906842 


Mullard 2N2369 


TR15 




Silicon p-n-p 






915231 


Mullard BFX 48 


TR 1 6 




Silicon n-p-n 






906842 


Mullard 2N 2369 


TR17 




Silicon n-p-n 






906842 


Mullard 2N2369 


TR1 8 




Silicon n-p-n 






906842 


Mullard 2N2369 


TR19 




Silicon n-p-n 






906842 


Mullard 2N2369 






Diodes 










D1 










914898 


Mullard 1N4149 


D2 


6.2V 


Zener 






911682 


Mullard BZY886V2 


D3 










914898 


Mullard 1N4149 


D4 










914898 


Mullard 1N4149 


D5 










914898 


Mullard 1N4149 


D6 










914898 


Mullard 1N4149 


D7 










914898 


Mullard 1N4149 


D8 


6.2V 


Zener 






911682 


Mullard BZY886V2 


D9 










914898 


Mullard 1N4149 


DIO 




Not Used 










Dll 










914898 


Mullard 1N4149 


D12 




Not Used 










D13 


8.2V 


Zener 






917622 


Mullard BZY888V2 


D14 










914898 


Mullard 1N4149 


D15 










914898 


Mullard 1N4149 


D16 










914898 


Mullard 1N4149 


D17 










914898 


Mullard 1N4149 


D18 


4.7V 


Zener 






914067 


Mullard BZY884V7 


D19 










914898 


Mullard 1N4149 


D20 










914898 


Mullard 1N4149 



Vw / *- 



Cct. 

Ref. 



Value 



Description 



Tol Racal Part 
% Number 



Manufacturer 



ML1 


Integrated Circuits 
Dual 3 input Nand gate 


919493 


ITT MIC 7420J 


ML2 


Quad 2 input Nand gate 


918366 


ITT MIC 7400J 


ML3 


Quad 2 input Nand gate 


918366 


ITT MIC 7400J 


ML4 


Monostable 


921258 


ITT MIC 741 21 J 



Description 



Racal Part 
Number 



Manufacturer 



NOISE IMMUNITY BOARD PM346F1G.17 
Resistors 



R1 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R2 


4.7k 


Composi tion 


1/3 


to 


919165 


Dubilier BT103-6 


R3 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R4 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-5 


R5 


4.7k 


Composi tion 


1/3 


10 


919165 


Dubilier BT103-6 


R6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R7 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R8 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R9 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


RIO 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


RU 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R12 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R13 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R14 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R15 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R16 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R17 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R18 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R19 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R20 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R21 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R22 


4.7k 


Composi tion 


1/3 


10 


919165 


Dubilier BT103-6 


R23 


4.7k 


Composi tion 


1/3 


10 


919165 


Dubilier BT103-6 


R24 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R25 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 1 03-6 


R26 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R27 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R28 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R29 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R30 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R31 . 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R32 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R33 


4.7k 


Compos? tion 


1/3 


10 


919165 


Dubilier BT103-6 


R34 


4.7k 


Composi tion 


1/3 


10 


9jifl65 


Dubilier BT 103-6 


R35 


4.7k 


Composition 




10 • 


91&65 


Dubilier. B.T 103-6 














' ■ •’ *♦ 

f. 

*• . -V 








* m' v : 




V. 


. if '.*>• 






MA. 1720 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Resistors (Contd.) 










R36 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT108-6 


R37 


4.7k 


Composi tion 


1/3 


10 


919165 


Dubilier BT103-6 


R38 


4.7k 


Composi tion 


1/3 


10 


919165 


Dubilier BT103-6 


R39 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R40 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R4I 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R42 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R43 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R44 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R45 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R46 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R47 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R48 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 






Transistors 










TR1 




Silicon n-p-n 






906842 


ITT 2N2369 


TR2 




Silicon n-p-n 






906842 


ITT 2N2369 


TR3 




Silicon n-p-n 






906842 


ITT 2N2369 


7R4 




Silicon n-p-n 






906842 


ITT 2N2369 


TR5 




Silicon n-p-n 






906842 


ITT 2N2369 


TR6 




Silicon n-p-n 






906842 


ITT 2N2369 


TR7 




Silicon n-p-n 






906842 


ITT 2N2369 


TR8 




Silicon n-p-n 






906842 


ITT 2N2369 


TR9 




Si licon n-p-n 






906842 


ITT 2N2369 


TRIO 




Silicon n-p-n 






906842 


ITT 2N 2369 


TR1 1 




Silicon n-p-n 






906842 


ITT 2N2369 


TR 1 2 




Silicon n-p-n 






906842 


ITT 2N2369 


TR13 




Silicon n-p-n 






906842 


ITT 2N2369 


TR1 4 




Silicon n-p-n 






906842 


ITT 2N2369 


TR15 




Silicon n-p-n 






906842 


ITT 2N2369 


TR16 




Silicon n-p-n 






906842 


ITT 2N2369 


TR17 




Silicon n-p-n 






906842 


ITT 2N2369 


TR 1 8 




Silicon n-p-n 






906842 


ITT 2N2369 


TR19 




Silicon n-p-n 






906842 


ITT 2N2369 


TR20 




Silicon n-p-n 






906842 


ITT 2N2369 




Cct. 

Ref. 



Value 



Description 



Tol Racal Part 
% Number 



Manufacturer 



Transistors (Contd.) 



TR21 


Silicon n-p-n 


- • 906842 


ITT 2N2369 


TR22 


Silicon n-p-n 


906842 


ITT 2N2369 


TR23 


Silicon n-p-n 


906842 


ITT 2N2369 


TR24 


Silicon n-p-n 


906842 


ITT 2N2369 




Diodes 






D1 




914898 


ITT 1N4149 


D2 




914898 


ITT 1N4149 


D3 




914898 


ITT 1N4149 


D4 




914898 


ITT 1N4149 


D5 




914898 


ITT IN4149 


D6 




914898 


ITT 1N4149 


D7 




914898 


ITT 1N4149 


D8 




914898 


ITT 1N4149 


D9 




914898 


ITT 1N4149 


DIO 




914898 


ITT 1N4149 


Dll 




914898 


ITT 1N4149 


D12 




914898 


ITT 1N4149 


D13 




914898 


ITT 1N4149 


D14 




914898 


ITT 1N4149 


D15 




914898 


ITT 1N4149 


D16 




914898 


ITT 1N4149 


D17 




914898 


ITT 1N4149 


D18 




914898 


ITT 1N4149 


D19 




914898 


ITT 1N4149 


D20 




91 4898 


ITT 1N4149 


D2I 




914898 


ITT 1N4149 


D22 




914898 


ITT 1N4149 


D23 




914898 


ITT 1N4149 


D24 




914898 


ITT 1N4149 



Racal Part 
Number 



Manufacturer 



FREQUENCY SYNTHESIZER PM349 FIG. 5 



Resistors 



R1 


330 


Composition 


1/3 


10 


919179 


Dubilier BT 103-6 


R2 


3.3k 


Composition 


1/3 


10 


919168 


Dubilier BT103-6 


R3 


150 


Wi rewound 


2* 




913600 


Welwyn W21 


R4 


220 


Composition 


1/3 


10 


919174 


Dubilier BT103-6 


R5 


220 


Composition 


1/3 


10 


919174 


Dubilier BT103-6 


R6 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R7 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R8 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


^R9 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


•rio 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R 1 1 


4.7k 


Composi tion 


1/3 


10 


919165 


Dubilier BT103-6 


R12 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


RI3 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R14 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R15 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R16 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R17 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT 103-6 


R18 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT10S-6 


R19 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R20 


4.7k 


Composition 


1/3 


10 


919165 


Dubilier BT103-6 


R21 


4.7k 


Composition 


T/3 


10 


919165 


Dubilier BT103-6 


R22 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


£R23 


Ik 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R24 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT103-6 


R25 


lk 


Composition 


1/3 


10 


918075 


Dubilier BT103-6 


R26 


33 


Composition 


1/3 


10 


919176 


Dubilier BT103-6 


R27 


2.2k 


Composition 


1/3 


10 


919169 


Dubilier BT103-6 


R28 


Ik 


Composition 


1/3 


10 


918075 


Dubilier BT1Q3-6 


R29 


470 


Composition 


1/3 


10 


919187 


Dubilier BT 103-6 


R30 


15k 


Composition 


1/3 


10 


918078 


Dubilier BT103-6 



10 919165 Dubiller BT103-6 

10 918075 Dubilier BT103-6 

10 919187 Dubilier BT103-6 

10 919191 Dubilier BT103-6 

10 919179 Dubilier BT103-6 




6-56 



Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 


R36 


680 


Resistors (Contd.) 
Composition 


1/3 


10 


919191 


Dubilier BT 103-6 


R37 


680 


Composition 


1/3 


10 


919191 


Dubilier BT103-6 


R38 


330 


Composition 


1/3 


10 


919179 


Dubilier BT103-6 


R39 


270 


Composition 


1/3 


10 


918077 


Dubilier BT 103-6 


R40 


270 


Composition 


1/3 


10 


918077 


Dubilier BT103-6 


R41 


33k 


Composition 


1/3 


10 


919340 


Dubilier BT103-6 


R42 


33k 


Composi tion 


1/3 


10 


919340 


Dubilier BT103-6 


R43 


2.7k 


Composi tion 


1/3 


10 


919170 


Dubilier BT103-6 


R44 


100k 


Composition 


1/3 


10 


919163 


Dubilier BT103-6 


R45 


10k 


Composi tion 


1/3 


10 


918073 


Dubilier BT103-6 


Cl 


220p 


Capacitors 

Ceramic 


500V 


10 


914916 


Erie 831/N4200 


C2 


100p 


Ceramic 


500V 


10 


917417 


Erie 831/N3300 


C3 


33 


Electrolytic 


10V 


20 


901100 


Kemet K33 JIOS 


C4 


lOOOp 


Polystyrene 


30V 


2 


921260 


Suflex EP9 


C5 


lOOOp 


Polystyrene 


30V 


2 


921260 


Suflex EP9 


C6 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C7 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C8 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C9 


.01 


Ceramic 


25V 


450-25 


911845 


Erie 831/T/25V 


CIO 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


Cll 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C12 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C13 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C14 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C15 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C16 


.01 


Cerami c 


25V 


+50-25 


911845 


Erie 831/T/25V 


C17 


.01 


Ceramic 


25V 


450-25 


911845 


Erie 831/T/25V 


C18 


.01 


Ceramic 


25V 


450-25 


911845 


Erie 831/T/25V 


C19 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C20 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C21 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C22 


.01 


Ceramic 


25V 


+50-25 


911845 


Erie 831/T/25V 


C23 


68p 


Polystyrene 


30V 


2 .... 


92J.271 


Suflex EP9 


C24 


100p 


Polystyrene 


30V 


2 ; 


921026 


Suflex EP9 


C25 


470p 


Ceramic 


500 


inks. 


917453 


Erie 83 1/K 170051 



'V •% 
' .t 





Cct. 

Ref. 


Value 


Description 


Rat 


Tol 

% 


Racal Part 
Number 


Manufacturer 






Capacitors (Contd.) 










C26 


lOOp 


Polystyrene 


30 


2 


921026 


Sufi ex EP9 


C27 


0.1 


Polycarbonate 


100 


20 


914173 


ITT PMC 2R. 1M100 


C28 


lOOOp 


Polystyrene 


30 


2 


921260 


Suflex EP9 


C29 


.01 


Ceramic 


25 


+50-25 


911845 


Erie 831/T/25V 


C30 


.01 


Ceramic 


25 


+50-25 


911845 


Erie 831/T/25V 


C31 


.01 


Ceramic 


25 


+50-25 


911845 


Erie 831/T/25V 


C32 


0.1 


Polycarbonate 


100 


20 


914173 


ITT PMC 2R.1M100 


C33 


0.1 


Polycarbonate 


100 


20 


914173 


ITT PMC 2R. 1M100 


C34 


33 


Electrolytic 


10 


20 


901100 


Kemet K33 JlOS 


C35 


.1 


Polycarbonate 


100 


20 


914173 


ITT PMC 2R. 1M100 


V 

C36 


.1 


Polycarbonate 


100 


20 


914173 


ITT PMC 2R. 1M100 


C37 


.1 


Polycarbonate 


100 


20 


914173 


ITT PMC 2R.1M100 


C38 


.1 


Polycarbonate 


100 


20 


914173 


ITT PMC 2R. 1M100 


C39 


.22 


Polyester 


250 


20 


92371 3 


ITT PMT 2R . 22M250 


C40 


.1 


Polycarbonate 


100 


20 


914173 


ITT PMC 2R. 1M100 


C41 


4.7 


Fixed 


63 


20 


922235 


Wima MKB 363V 


C42 


6.8 


Electrolytic 


35 


20 


910129 


Kemet K6R8J35S 


C43 


.01 


Ceramic 


25 


+50-25 


911845 


Erie 831/T/25V 


C44 


.01 


Ceramic 


25 


+50-25 


911845 


Erie 831/T/25V 






Inductors 










LI 


15p 








915850 


Delevan 1537-40 


L2 


Variable 






CT76499 


Racal 


L3 


33y 








919465 


Delevan 1537-52 


• m 


lOOOp 








919033 


Delevan 2500-28 


L5 


lp 








915849 


Delevan 1537-12 


L6 


47p 








919466 


Delevan 1537-60 


L7 


47 m 








919466 


Delevan 1537-60 



Tra nsformers 

CT76492 Racal 

C 17 6337 Racal 
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Value 



Description 



Racal Part 
Number 



Manufacturer 



Transistors 

Silicon n-p-n 
Silicon n-p-n 
Silicon n-p-n 
Silicon n-p-n 
Silicon n-p-n 

Silicon n-p-n 
Silicon n-p-n 
F.E.T. 

F.E.T. 

Si I i con n-p-n 
Silicon n-p-n 



908753 Mu I lard BFY5I - 

906842 Mu I lard 2N2369 

914900 Mu I lard BC109 

914900 Mu! lard BC109 

906842 Mullard 2N2369 

915231 Fairchild BFX48 

906842 Mullard 2N2369 

916946 Mullard BFW10 *• 

916946 Mullard BFW10 - 

914900 Mullard BC109 »■ 

920331 Mullard 2N4338 



Diodes 



5.6V Zener 



920267 Mullard ZC714 

912747 Mullard BZY88C5V6 



Integrated Circuits 



Triple 3 Input Nand gate 
Presettable Decade 
Decade Counter 
Decode Counter 
Presettable Decade Counter 

Dual 4 Input And Gate 
Decade Counter 
Presettable Decade Counter 
Dual J-K Flip Flop 
Dual D Flip-Flop 

Presettable Decade Counter 
Dual D Flip-Flop 
Presettable Decade Counter 
Triple 3 Input Nand Gate 
Dual In-line 



921220 ITT 74HI0J 

920330 Signetics N8290A 

917494 Transitron 7490J 

917494 Transitron 7490J 

920330 Signetics N8290A 

921266 Texas 74H21J 

917494 Transitron 7490 J 

920330 Signetics N8290A 

921551 Texas 74H1 08 J 

917509 ITT 7474J 

920330 Signetics N8290A 

917509 ITT 7474J 

920330 Signetics N8290A 

918361 ITT 7410J 

919493 ITT 7420 J 



Presettable Decade Counter 
Triple 3 Input Nand Gate 



920330 Signetics N8290A 

918361 ITT 741 0J 






; i H 
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MA. 1720 



Cct. 

Ref. 



Value 



Description 



XL1 

XL1 

FBI 



Crystals 



1.4MHz 

1.4MHz 



Ferrite Beads 



Tol Racal Part 
% Number 



Manufacturer 



AD75885 Racal 
AD75885 Racal 

900461 Mullard FX1 115 




'J t 



6-60 




MODULATING INPUT 









































WOH2Q8SI DA60304Z SH7 





























18-23MH 

























Layout: Frequency Synthesizer Board PM349 I Fig. 6 




CJ4 













































Circuit: HF Loc 























PHASE 

COMPARATOR 
































Layout: Transfer Loop Board PS338 S' Fig. 10 




































BEa 


























Layout: RTTY Generator Board P|yl340 Fig. 1 

( 4 i • 



WOHJOB5 CA60323S 
B [ 1 1 




Circuit : Noise Immunity 





























Layout: Noise Immunity Board PM346 Fig. 18 














AZ 1+ 









Layout: Power Supply Board PM343 Fig. 22 
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Overall Interconnection Diagram: MA.1720 
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Overall Interconnection Diagram: MA.1720 
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